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SECTI ON 01 00 00
GENERAL REQUI REMENTS

1.1 GENERAL | NTENTI ON
A. Contractor shall conpletely prepare site for building operations,
i ncludi ng denolition and renoval of existing structures, and furnish
| abor and materials and performwork for SMOKE SHELTER AT RESI DENTAL
REHAB as required by drawi ngs and specifications.

B. Visits to the site by Bidders nmay be made only by appointnment with the
Medi cal Center Engineering Oficer.

C. The VA Engineering Ofice at 1700 South Lincoln Ave, Lebanon PA renders
certain technical services during construction. Such services shall be
consi dered as advisory to the Government and shall not be construed as
expressing or inplying a contractual act of the Government without
affirmati ons by the official COR or his duly authorized representative.

D. Before placenent and installation of work subject to tests by testing
| aboratory retai ned by Departnent of Veterans Affairs, the Contractor
shall notify the CORin sufficient time to enable testing |aboratory
personnel to be present at the site in tine for proper taking and
testing of specinmens and field inspection. Such prior notice shall be
not less than three work days unl ess ot herw se designated by the COR

E. Al enployees of general contractor and subcontractors shall conply with
GOVERNMENT security nmanagenent program and obtai n pernission of the
GOVERNMENT police, be identified by project and enpl oyer, and restricted
from unaut hori zed access.

F. Prior to conmenci ng work, general contractor shall provide proof that a
CSHA certified “conpetent person” (CP) (29 CFR 1926.20(b)(2) will
mai ntain a presence at the work site whenever the general or
subcontractors are present.

G Training:

1. Al enployees of general contractor or subcontractors shall have the
10- hour OSHA certified Construction Safety course and /or other
rel evant conpetency training, as determ ned by GOVERNVENT CP with
i nput fromthe I CRA team

2. Project Superintendent shall have 30-hour OSHA certified Construction
Saf ety course training.

3. Subnmit training records of all such enployees for approval before the
start of work.
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1.2 STATEMENT OF BID | TEM S)

A. I TEM I, GENERAL CONSTRUCTI ON: Purchase and install a Snoking Shelter,
concrete pad, HVAC unit, and electrical connections as stated in the
Scope of Work, Draw ngs, and Specifications.

1.3 SPECI FI CATI ONS AND DRAW NGS FOR CONTRACTOR

A. AFTER AWARD OF CONTRACT, an el ectronic set of specifications and

drawi ngs will be furnished
1.4 CONSTRUCTI ON SECURI TY REQUI REMENTS

A. Security Plan:

1. The security plan defines both physical and admi nistrative security
procedures that will remain effective for the entire duration of the
proj ect .

2. The General Contractor is responsible for assuring that all sub-
contractors working on the project and their enpl oyees al so conply
with these regul ations.

B. Security Procedures:

1. Ceneral Contractor’s enpl oyees shall not enter the project site
Wi t hout appropriate badge. They may al so be subject to inspection of
their personal effects when entering or |eaving the project site.

2. For working outside the “regular hours” as defined in the contract,
The Ceneral Contractor shall give 3 days notice to the COR so that
security arrangenents can be provided for the enployees. This notice
is separate fromany notices required for utility shutdown described
later in this section

3. No phot ography of GOVERNMENT premnises is allowed without witten
perm ssion of the COR

4. GOVERNMENT reserves the right to close down or shut down the project
site and order Ceneral Contractor’s enployees off the prem ses in the
event of a national enmergency. The General Contractor nmay return to
the site only with the witten approval of the COR

C. Key Control:

1. The CGeneral Contractor shall provide duplicate keys and | ock
combi nations to the COR for the purpose of security inspections of
every area of project including tool boxes and parked machi nes and
t ake any energency action

D. Docunent Contr ol
1. Before starting any work, the General Contractor/Sub Contractors

shall subnmit an el ectronic security nmenorandum descri bing the
approach to follow ng goals and maintaining confidentiality of
“sensitive information”.
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The General Contractor is responsible for safekeeping of al

drawi ngs, project nmanual and other project information. This

i nformati on shall be shared only with those with a specific need to

acconplish the project.

Certain docunents, sketches, videos or photographs and draw ngs nay

be marked “Law Enforcenment Sensitive” or “Sensitive Unclassified”.

Secure such information in separate containers and |imt the access

to only those who will need it for the project. Return the

i nformation to the COR upon request.

These security docunents shall not be renobved or transmtted fromthe

project site without the witten approval of COR

Al'l paper waste or electronic nedia such as CD's and di skettes shal

be shredded and destroyed in a manner acceptable to the GOVERNVENT.

Notify COR and Site Security Oficer imediately when there is a | oss

or conprom se of “sensitive information”.

Al'l electronic information shall be stored in specified |ocation

foll o ng GOVERNMENT st andards and procedures using an Engi neering

Docunent Managenent Software (EDWVS).

a. Security, access and nmi ntenance of all project draw ngs, both
scanned and el ectronic shall be perforned and tracked through the
EDVS system

b. “Sensitive information” including drawi ngs and ot her docunents may
be attached to e-mail provided all GOVERNMENT encryption
procedures are foll owed.

E. Motor Vehicle Restrictions

1

Vehi cl e authorization request shall be required for any vehicle
entering the site and such request shall be subnmitted 24 hours before
the date and tine of access. Access shall be restricted to picking up
and dropping off materials and supplies.

Separate permits shall be issued for General Contractor and its

enpl oyees for parking in designated areas only.

1.5 FI RE SAFETY

A. Applicable Publications: Publications |listed below formpart of this

Article to extent referenced. Publications are referenced in text by

basi ¢ desi gnations only.

1

American Society for Testing and Materials (ASTM:

E84-2008............. Surface Burning Characteristics of Building
Mat eri al s

National Fire Protection Association (NFPA):

10-2006.............. Standard for Portable Fire Extinguishers

30-2007.............. Fl ammabl e and Conbusti bl e Li qui ds Code

GENERAL REQUI REMENTS 01 00 00 -3



VA PROJECT NO. #595-17-104 VACO — LEBANON VA MEDI CAL CENTER

08- 10
51B-2003............. Standard for Fire Prevention During Wl ding,
Cutting and Ot her Hot Wrk
70-2007......... ... .. National Electrical Code
241-2004............. Standard for Safeguardi ng Construction,

Alteration, and Denplition Operations
3. Cccupational Safety and Health Adm nistration (OSHA):
29 CFR 1926.......... Saf ety and Heal th Regul ati ons for Construction

B. Fire Safety Plan: Establish and naintain a fire protection programin
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety nmeasures, including periodic
status reports, and submit to COR for review for conpliance with
contract requirenents in accordance with Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA AND SAMPLES Prior to any worker for the
contractor or subcontractors begi nning work, they shall undergo a safety
briefing provided by the general contractor’s conpetent person per OSHA
requirements. This briefing shall include information on the
construction limts, VAMC safety guidelines, neans of egress, break
areas, work hours, l|ocations of restroons, use of VAMC equi prent, etc.
Docunent ation shall be provided to the COR that individuals have
undergone contractor’s safety briefing.

C. Site and Building Access: Maintain free and unobstructed access to
facility energency services and for fire, police and ot her energency
response forces in accordance with NFPA 241

D. Separate tenporary facilities, such as trailers, storage sheds, and
dunpsters, fromexisting buildings and new construction by distances in
accordance with NFPA 241. For snall facilities with less than 6 m (20

feet) exposing overall |length, separate by 3m (10 feet).
E. Not Used.
F. Tenporary Heating and Electrical: Install, use and nmintain

installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.

G Means of Egress: Do not block exiting for occupied buildings, including
paths fromexits to roads. Mninize disruptions and coordinate with COR

H. Egress Routes for Construction Wrkers: Mintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
COR.

I. Fire Extinguishers: Provide and maintain extinguishers in construction
areas and tenporary storage areas in accordance with 29 CFR 1926, NFPA
241 and NFPA 10.

J. Flammabl e and Conbusti bl e Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.
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Sprinklers: Install, test and activate new automatic sprinklers prior to
renovi ng exi sting sprinklers.

Existing Fire Protection: Do not inpair automatic sprinklers, snmoke and
heat detection, and fire alarm systens, except for portions inmediately
under construction, and tenporarily for connections. Provide fire watch
for inpairments nore than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATI ONS AND STORAGE AREAS
and coordinate with COR Al existing or tenporary fire protection
systens (fire alarnms, sprinklers) located in construction areas shall be
tested as coordinated with the medical center. Paraneters for the
testing and results of any tests perfornmed shall be recorded by the

nmedi cal center and copies provided to the COR

Smoke Detectors: Prevent accidental operation. Renbve tenporary covers
at end of work operations each day. Coordinate with COR

Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with COR  Obtain permts from
facility Safety Manager O ficer at |east 24 hours in advance. Designate
contractor's responsible project-site fire prevention program nmanager to
permt hot work.

Fire Hazard Prevention and Safety |nspections: |Inspect entire
construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to COR

Snoki ng: Smoking is prohibited in and adjacent to construction areas

i nside existing buildings and additions under construction. In separate
and detached buil di ngs under construction, snmoking is prohibited except

i n designated snoking rest areas.

Di spose of waste and debris in accordance with NFPA 241. Renove from
bui | di ngs dai ly.

Perform ot her construction, alteration and denolition operations in
accordance with 29 CFR 1926.

If required, submit docunmentation to the COR that personnel have been
trained in the fire safety aspects of working in areas with inpaired
structural or conpartnentalization features.

1. 6 OPERATI ONS AND STORAGE AREAS

A

B

The Contractor shall confine all operations (including storage of

mat eri al s) on Governnent prem ses to areas authorized or approved by the
COR The Contractor shall hold and save the Government, its officers and
agents, free and harmess fromliability of any nature occasi oned by the
Contractor's perfornmance

Tenporary buildings (e.g., storage sheds, shops, offices) and utilities
may be erected by the Contractor only with the approval of the COR and
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shall be built with |labor and materials furnished by the Contractor

wi t hout expense to the Governnent. The tenporary buildings and utilities

shall remain the property of the Contractor and shall be renpved by the

Contractor at its expense upon conpletion of the work. Wth the witten

consent of the COR the buildings and utilities may be abandoned and

need not be renoved.

C. The Contractor shall, under regul ations prescribed by the COR wuse only
est abl i shed roadways, or use tenporary roadways constructed by the
Contractor when and as authorized by the COR Wen materials are
transported in prosecuting the work, vehicles shall not be | oaded beyond
the | oadi ng capacity recomended by the manufacturer of the vehicle or
prescri bed by any Federal, State, or local |aw or regulation. Wen it is
necessary to cross curbs or sidewal ks, the Contractor shall protect them
from damage. The Contractor shall repair or pay for the repair of any
damaged curbs, sidewal ks, or roads.

D. Wirking space and space available for storing materials shall be as
det erm ned by the COR

E. Worknmen are subject to rules of Medical Center applicable to their
conduct .

F. Execute work so as to interfere as little as possible with nornal
functioning of Medical Center as a whole, including operations of
utility services, fire protection systens and any existing equi pnent,
and with work being done by others. Use of equipnment and tools that
transmit vibrations and noi ses through the building structure, are not
pernmitted in buildings that are occupied, during construction, jointly
by patients or nedical personnel, and Contractor's personnel, except as
permtted by COR where required by |inmted working space.

1. Do not store nmaterials and equi pnent in other than assigned areas.

2. Schedul e delivery of materials and equi pnent to inmedi ate
construction working areas within buildings in use by Departnment of
Veterans Affairs in quantities sufficient for not nore than two work
days. Provide unobstructed access to Medical Center areas required to
remain in operation.

3. Wiere access by Medical Center personnel to vacated portions of
buil dings is not required, storage of Contractor's materials and
equi pment will be permitted subject to fire and safety requirenments

G Uilities Services: Were necessary to cut existing pipes, electrica
Wi res, conduits, cables, etc., of utility services, or of fire
protection systens or comruni cati ons systens (except tel ephone), they
shall be cut and capped at suitable places where shown; or, in absence
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of such indication, where directed by COR Al such actions shall be

coordinated with the Utility Conpany invol ved:

1. Whenever it is required that a connection fee be paid to a public
utility provider for new permanent service to the construction
project, for such itens as water, sewer, electricity, gas or steam
paynment of such fee shall be the responsibility of the Governnent and
not the Contractor.

H. Phasing: To insure such executions, Contractor shall furnish the COR
with a schedul e of approxi mate phasi ng dates on which the Contractor
intends to acconplish work in each specific area of site, building or
portion thereof. In addition, Contractor shall notify the COR three
weeks in advance of the proposed date of starting work in each specific
area of site, building or portion thereof. Arrange such phasing dates to
i nsure acconplishment of this work in successive phases nutually
agreeable to Medical Center Director, COR and Contractor, as follows:

I. Buildings No. 34, 35, 36, and 37 will be occupi ed during performance of
wor k; but inmediate areas of alterations will be vacated
1. Contractor shall take all neasures and provide all material necessary

for protecting existing equi pent and property in affected areas of
construction agai nst dust and debris, so that equipnent and affected
areas to be used in the Medical Centers operations will not be

hi ndered. Contractor shall permt access to Departnent of Veterans
Affairs personnel and patients through other construction areas which
serve as routes of access to such affected areas and equi pnent.
Coordinate alteration work in areas occupi ed by Departnent of
Veterans Affairs so that Medical Center operations wll continue
during the construction peri od.

2. Imedi ate areas of alterations not nmentioned in preceding
Subparagraph 1 will be tenporarily vacated while alterations are
per f or med.

J. Construction Fence: Before construction operations begin, Contractor
shall provide a chain link construction fence, 2.1m (seven feet) nini num
hei ght, around the construction area indicated on the draw ngs. Provide
gates as required for access with necessary hardware, including hasps
and padl ocks. Fasten fence fabric to term nal posts with tension bands
and to line posts and top and bottomrails with tie wires spaced at
maxi mum 375mm (15 i nches). Bottom of fences shall extend to 25mm (one
i nch) above grade. Renpbve the fence when directed by COR
Not used

L. Uilities Services: Maintain existing utility services for Mdical
Center at all times. Provide tenporary facilities, |abor, materials,
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equi pnent, connections, and utilities to assure uninterrupted services.

Where necessary to cut existing water, steam gases, sewer or air pipes

or conduits, wires, cables, etc. of utility services or of fire

protection systenms and comuni cati ons systens (including tel ephone),
they shall be cut and capped at suitable places where shown; or, in
absence of such indication, where directed by COR

1. No utility service such as water, gas, steam sewers or electricity,
or fire protection systens and comunicati ons systenms may be
interrupted without prior approval of COR El ectrical work shall be
acconplished with all affected circuits or equi pnment de-energized.
When an el ectrical outage cannot be acconplished, work on any
energi zed circuits or equiprment shall not commence without the
Medi cal Center Director’s prior know edge and witten approval.

2. Contractor shall submit a request to interrupt any such services to
COR, in witing, 48 hours in advance of proposed interruption.
Request shall state reason, date, exact tinme of, and approxi mate
duration of such interruption.

3. Contractor will be advised (in witing) of approval of request, or of
whi ch other date and/or tinme such interruption will cause | east
i nconveni ence to operations of Medical Center. Interruption tine
approved by Medical Center may occur at other than Contractor's
nor mal wor ki ng hours.

4. Major interruptions of any system nust be requested, in witing, at
| east 15 cal endar days prior to the desired time and shall be
perfornmed as directed by the COR

5. I n case of a contract construction emergency, service will be
interrupted on approval of COR Such approval will be confirnmed in
writing as soon as practical

6. Whenever it is required that a connection fee be paid to a public
utility provider for new permanent service to the construction
project, for such itenms as water, sewer, electricity, gas or steam
paynment of such fee shall be the responsibility of the Governnent and
not the Contractor.

M Abandoned Lines: All service |lines such as wires, cables, conduits,
ducts, pipes and the like, and their hangers or supports, which are to
be abandoned but are not required to be entirely renoved, shall be
seal ed, capped or plugged. The lines shall not be capped in finished
areas, but shall be renoved and seal ed, capped or plugged in ceilings,
within furred spaces, in unfinished areas, or within walls or
partitions; so that they are conpletely behind the finished surfaces.
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N. To minimze interference of construction activities with flow of Medica
Center traffic, conply with the foll ow ng:

1. Keep roads, wal ks and entrances to grounds, to parking and to
occupi ed areas of buildings clear of construction materials, debris
and standi ng construction equi pnent and vehicl es. Werever excavation
for newutility lines cross existing roads, at |east one | ane nust be
open to traffic at all tines.

2. Method and scheduling of required cutting, altering and renpval of
exi sting roads, wal ks and entrances nust be approved by the COR

O Coordinate the work for this contract with other construction operations
as directed by COR This includes the scheduling of traffic and the use
of roadways, as specified in Article, USE OF ROADWAYS

1.7 ALTERATI ONS

A. Survey: Before any work is started, the Contractor shall nmake a thorough
survey with the COR and a representative of GOVERNVENT Supply Service
of areas of buildings in which alterations occur and areas which are
anticipated routes of access, and furnish a report, signed by all three
to the COR This report shall |ist by rooms and spaces:

1. Existing condition and types of resilient flooring, doors, w ndows,
wal I s and other surfaces not required to be altered throughout
af fected areas of building

2. Existence and conditions of itens such as plunbing fixtures and
accessories, electrical fixtures, equipnment, venetian blinds, shades,
etc., required by drawings to be either reused or relocated, or both.

3. Shall note any discrepanci es between draw ngs and existing conditions
at site.

4. Shall designate areas for working space, nmaterials storage and routes
of access to areas within buildings where alterations occur and which
have been agreed upon by Contractor and COR.

B. Any itens required by drawings to be either reused or relocated or both,
found during this survey to be nonexistent, or in opinion of COR to be
in such condition that their use is inpossible or inpractical, shall be
furni shed and/or replaced by Contractor with new itens in accordance
wi th specifications which will be furnished by Governnent. Provided the
contract work is changed by reason of this subparagraph B, the contract
will be nodified accordingly, under provisions of clause entitled
"Dl FFERI NG SI TE CONDI TI ONS" (FAR 52.236-2) and "CHANGES" (FAR 52.243-4
and VAAR 852. 236-88).

C. Re-Survey: Thirty days before expected partial or final inspection date,
the Contractor and COR together shall nake a thorough re-survey of the
areas of buildings involved. They shall furnish a report on conditions
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then existing, of resilient flooring, doors, wi ndows, walls and other

surfaces as conpared with conditions of sane as noted in first condition

survey report:

1. Re-survey report shall also list any danage caused by Contractor to
such flooring and other surfaces, despite protection measures; and,
will formbasis for determ ning extent of repair work required of
Contractor to restore danage caused by Contractor's workmen in
executing work of this contract.

D. Protection: Provide the followi ng protective neasures:

1. Wherever existing roof surfaces are disturbed they shall be protected
agai nst water infiltration. In case of |eaks, they shall be repaired
i mredi ately upon di scovery.

2. Tenporary protection agai nst danage for portions of existing
structures and grounds where work is to be done, materials handl ed
and equi pnent noved and/ or rel ocat ed.

3. Protection of interior of existing structures at all tinmes, from
danage, dust and weat her inclenmency. Werever work is perforned,
floor surfaces that are to renmain in place shall be adequately
protected prior to starting work, and this protection shall be
mai ntai ned intact until all work in the area is conpl et ed.

1.8 I NFECTI ON PREVENTI ON MEASURES

A

| mpl erent the requirenents of VAMC s Infection Control R sk Assessment

(ICRA) team I|ICRA Group nay nonitor dust in the vicinity of the

construction work and require the Contractor to take corrective action

imediately if the safe |l evels are exceeded

Establish and nmaintain a dust control programas part of the

contractor’s infection preventive neasures in accordance with the

gui del i nes provided by I CRA G oup. Prior to start of work, prepare a

pl an detailing project-specific dust protection measures, including

periodic status reports, and subnmit to COR for review for conpliance
with contract requirenents in accordance with Section 01 33 23, SHOP

DRAW NGS, PRODUCT DATA AND SAMPLES.

1. Al personnel involved in the construction or renovation activity
shal | be educated and trained in infection preventi on neasures
establ i shed by the nedical center.

Medi cal center Infection Control personnel shall nonitor for airborne

di sease (e.g. aspergillosis) as appropriate during construction. A

basel i ne of conditions nmay be established by the nedical center prior to

the start of work and periodically during the construction stage to
determ ne inpact of construction activities on indoor air quality. In
addi ti on:
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1. The RE and VAMC Infection Control personnel shall review pressure

differential nonitoring docunentation to verify that pressure
differentials in the construction zone and in the patient-care roons
are appropriate for their settings. The requirenment for negative air
pressure in the construction zone shall depend on the |ocation and
type of activity. Upon notification, the contractor shall inplenent
corrective neasures to restore proper pressure differentials as
needed.

In case of any problem the nedical center, along with assistance
fromthe contractor, shall conduct an environnental assessnment to
find and elimnate the source

In general, follow ng preventive neasures shall be adopted during
construction to keep down dust and prevent nold.
1. Danpen debris to keep down dust and provide tenporary construction

partitions in existing structures where directed by COR Bl ank off

ducts and diffusers to prevent circulation of dust into occupied

areas during construction

Do not perform dust producing tasks within occupied areas without the

approval of the COR For construction in any areas that will remain

jointly occupied by the nedical Center and Contractor’s workers, the

Contractor shall

a. Provide dust proof two-hour fire-rated tenporary drywal
construction barriers to conpletely separate construction fromthe
operational areas of the hospital in order to contain dirt debris
and dust. Barriers shall be seal ed and made presentabl e on
hospital occupied side. Install a self-closing rated door in a
nmetal frame, comensurate with the partition, to all ow worker
access. Maintain negative air at all times. A fire retardant
pol ystyrene, 6-m| thick or greater plastic barrier neeting |oca
fire codes may be used where dust control is the only hazard, and
an agreement is reached with the COR and Medi cal Center.

b. HEPA filtration is required where the exhaust dust nmay reenter the
breathing zone. Contractor shall verify that construction exhaust
to exterior is not reintroduced to the nedical center through
i nt ake vents, or building openings. Install HEPA (Hi gh Efficiency
Particul ate Accunul ator) filter vacuum systemrated at 95% capture
of 0.3 microns including pollen, nmold spores and dust particles.

I nsure continuous negative air pressures occurring within the work
area. HEPA filters should have ASHRAE 85 or other prefilter to
extend the useful life of the HEPA. Provide both primry and
secondary filtrations units. Exhaust hoses shall be heavy duty,
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flexible steel reinforced and exhausted so that dust is not
rei ntroduced to the nedical center.

c. Adhesive Wl k-of f/ Carpet Wal k-of f Mats, m ni mrum 600mm x 900mMm ( 24"
x 36”), shall be used at all interior transitions fromthe
construction area to occupi ed medi cal center area. These nats
shall be changed as often as required to maintain clean work areas
directly outside construction area at all tines.

d. Vacuum and wet nop all transition areas fromconstruction to the
occupi ed nedi cal center at the end of each workday. Vacuum shal
utilize HEPA filtration. Maintain surrounding area frequently.
Renpve debris as they are created. Transport these outside the
construction area in containers with tightly fitting lids.

e. The contractor shall not haul debris through patient-care areas
wi t hout prior approval of the COR and the Medical Center. Wen,
approved, debris shall be hauled in encl osed dust proof containers
or wapped in plastic and sealed with duct tape. No sharp objects
shoul d be allowed to cut through the plastic. Wpe down the
exterior of the containers with a danp rag to renove dust. Al
equi pnent, tools, material, etc. transported through occupied
areas shall be made free from dust and noi sture by vacuum ng and
W pe down.

f. Using a HEPA vacuum clean inside the barrier and vacuum ceiling
tile prior to replacenent. Any ceiling access panels opened for
i nvestigation beyond seal ed areas shall be seal ed i mredi ately when
unat t ended.

g. There shall be no standing water during construction. This
i ncludes water in equi pment drip pans and open containers wthin
the construction areas. Al accidental spills nust be cleaned up
and dried within 12 hours. Renpve and di spose of porous nmaterials
that remain danp for nore than 72 hours.

h. At conpletion, renpve construction barriers and ceiling protection
carefully, outside of normal work hours. Vacuum and cl ean al
surfaces free of dust after the renoval.

E. Final C eanup

1

3.

Upon conpl etion of project, or as work progresses, renove al
construction debris from above ceiling, vertical shafts and utility
chases that have been part of the construction.

Per f or m HEPA vacuum cl eaning of all surfaces in the construction
area. This includes walls, ceilings, cabinets, furniture (built-in or
free standing), partitions, flooring, etc.

Al'l new air ducts shall be cleaned prior to final inspection.
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1.9 DI SPCSAL AND RETENTI ON
A. Materials and equi prent accruing fromwork renoved and fromdenolition
of buildings or structures, or parts thereof, shall be disposed of as
foll ows:

1. Reserved itens which are to remain property of the Governnment are
identified by attached tags or noted on drawi ngs or in specifications
as itenms to be stored. Itens that remain property of the Governnent
shall be renoved or dislodged from present |ocations in such a nanner
as to prevent damage which would be detrinmental to re-installation
and reuse. Store such itens where directed by COR

2. Items not reserved shall becone property of the Contractor and be
renoved by Contractor from Medical Center.

3. Itens of portable equi prment and furnishings |ocated in roons and
spaces in which work is to be done under this contract shall remain
the property of the Government. When roons and spaces are vacated by
the Departnment of Veterans Affairs during the alteration period, such
itens which are NOT required by drawi ngs and specifications to be
either relocated or reused will be renpved by the Governnment in
advance of work to avoid interfering with Contractor's operation.

1.10 PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND
| MPROVEMENTS

A. The Contractor shall preserve and protect all structures, equipnent, and
vegetation (such as trees, shrubs, and grass) on or adjacent to the work
site, which are not to be renmobved and which do not unreasonably
interfere with the work required under this contract. The Contractor
shall only renove trees when specifically authorized to do so, and shal
avoi d damagi ng vegetation that will remain in place. If any |linbs or
branches of trees are broken during contract performance, or by the
carel ess operation of equipnment, or by worknen, the Contractor shal
trimthose |inbs or branches with a clean cut and paint the cut with a
tree-pruni ng conpound as directed by the COR

B. The Contractor shall protect from danage all existing inprovenents and
utilities at or near the work site and on adjacent property of a third
party, the |locations of which are made known to or should be known by
the Contractor. The Contractor shall repair any damage to those
facilities, including those that are the property of a third party,
resulting fromfailure to conply with the requirenents of this contract
or failure to exercise reasonable care in performng the work. If the
Contractor fails or refuses to repair the damage pronptly, the COR may
have the necessary work performed and charge the cost to the Contractor.

(FAR 52.236-9)
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C. Refer to Section 01 57 19, TEMPORARY ENVI RONMENTAL CONTROLS, for
addi tional requirenents on protecting vegetation, soils and the
environnment. Refer to Articles, "Alterations", "Restoration", and
"Operations and Storage Areas" for additional instructions concerning
repair of damage to structures and site inprovenents.

11 RESTORATI ON

A. Renove, cut, alter, replace, patch and repair existing work as necessary
to install new work. Except as ot herw se shown or specified, do not cut,
alter or renpve any structural work, and do not disturb any ducts,
pl unbi ng, steam gas, or electric work w thout approval of the COR
Exi sting work to be altered or extended and that is found to be
defective in any way, shall be reported to the COR before it is
di sturbed. Materials and workmanship used in restoring work, shal
conformin type and quality to that of original existing construction,
except as ot herwi se shown or specified.

B. Upon conpl etion of contract, deliver work conpl ete and undanaged.

Exi sting work (walls, ceilings, partitions, floors, nechanical and

el ectrical work, |awns, paving, roads, wal ks, etc.) disturbed or renpved
as a result of performng required new work, shall be patched, repaired
reinstalled, or replaced with new work, and refinished and left in as
good condition as existed before conmenci ng work.

C. At Contractor's own expense, Contractor shall immediately restore to
service and repair any damage caused by Contractor's worknen to existing
pi ping and conduits, wires, cables, etc., of utility services or of fire
protection systenms and comuni cati ons systens (including tel ephone)
whi ch are indicated on drawi ngs and which are not schedul ed for
di sconti nuance or abandonnent.

D. Expense of repairs to such utilities and systens not shown on draw ngs
or |locations of which are unknown will be covered by adjustnent to
contract tine and price in accordance with clause entitled "CHANGES"
(FAR 52.243-4 and VAAR 852.236-88) and "D FFERI NG SI TE CONDI TI ONS" (FAR
52.236-2) at the Medical Center.

12 PHYSI CAL DATA

A. Data and information furnished or referred to belowis for the
Contractor's information. The Governnent shall not be responsible for
any interpretation of or conclusion drawn fromthe data or information
by the Contractor.

1. The indications of physical conditions on the drawi ngs and in the
specifications are the result of site investigations by Kurowski &
Wl son, LLC

(FAR 52.236-4)
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Subsurface conditions have been devel oped by core borings and test pits.
Logs of subsurface exploration are shown di agrammatically on draw ngs.
A copy of the soil report will be made avail able for inspection by

bi dders upon request to the COR at the VA Medical Center, Lebanon PA,
Bui I di ng 18, Room 148 and shall be considered part of the contract
docunent s.

Governnment does not guarantee that other materials will not be
encountered nor that proportions, conditions or character of severa
materials will not vary fromthose indicated by explorations. Bidders
are expected to exam ne site of work and | ogs of borings; and, after

i nvestigation, decide for thensel ves character of materials and nake
their bids accordingly. Upon proper application to Departnent of
Veterans Affairs, bidders will be pernmitted to nake subsurface

expl orations of their own at site.

1. 13 PROFESSI ONAL SURVEYI NG SERVI CES

A registered professional |and surveyor or registered civil engineer
whose services are retained and paid for by the Contractor shall perform
services specified herein and in other specification sections. The
Contractor shall certify that the |and surveyor or civil engineer is not
one who is a regular enpl oyee of the Contractor, and that the |and
surveyor or civil engineer has no financial interest in this contract.

1.14 LAYQUT OF WORK

A

The Contractor shall lay out the work from Government established base
lines and bench nmarks, indicated on the draw ngs, and shall be
responsible for all neasurements in connection with the [ayout. The
Contractor shall furnish, at Contractor's own expense, all stakes,
tenmpl ates, platforns, equipnent, tools, materials, and labor required to
lay out any part of the work. The Contractor shall be responsible for
executing the work to the lines and grades that may be established or
i ndicated by the COR The Contractor shall also be responsible for
mai nt ai ni ng and preserving all stakes and other nmarks established by the
COR until authorized to renobve them |f such marks are destroyed by the
Contractor or through Contractor's negligence before their renoval is
aut hori zed, the COR may replace them and deduct the expense of the
repl acement from any anmounts due or to becone due to the Contractor

(FAR 52.236-17)
Establish and plainly mark center lines for each building and/or
addition to each existing building and such other lines and grades that
are reasonably necessary to properly assure that |ocation, orientation
and el evations established for each such structure and/or addition, are
in accordance with lines and el evati ons shown on contract draw ngs.
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Fol | owi ng conpl eti on of general nass excavation and before any other

per manent work is performed, establish and plainly mark (through use of

appropriate batter boards or other neans) sufficient additional survey
control points or systemof points as nmay be necessary to assure proper
alignnent, orientation, and grade of all mmjor features of work. Survey
shall include, but not be limted to, location of |ines and grades of
footings, exterior walls, center lines of colums in both directions,
maj or utilities and el evations of floor slabs:

1. Such additional survey control points or system of points thus
establ i shed shall be checked and certified by a registered | and
surveyor or registered civil engineer. Furnish such certification to
the COR before any work (such as footings, floor slabs, columms,
wall's, utilities and other nmjor controlling features) is placed.

During progress of work, and particularly as work progresses fromfl oor

to floor, Contractor shall have |ine grades and plunbness of all ngjor

formwork checked and certified by a registered | and surveyor or

regi stered civil engineer as neeting requirenents of contract draw ngs.

Furni sh such certification to the COR before any major itens of concrete

work are placed. In addition, Contractor shall also furnish to the COR

certificates froma registered | and surveyor or registered civi

engi neer that the following work is conplete in every respect as

requi red by contract draw ngs.

1. Lines of each building and/or addition

2. Elevations of bottons of footings and tops of floors of each building
and/ or additi on.

3. Lines and el evations of sewers and of all outside distribution
syst ens.

4. Lines of elevations of all swales and interment areas.

Whenever changes from contract drawings are nmade in line or grading

requiring certificates, record such changes on a reproduci bl e draw ng

bearing the registered | and surveyor or registered civil engineer seal
and forward these draw ngs upon conpl etion of work to COR

The Contractor shall performthe surveying and | ayout work of this and

other articles and specifications in accordance with the provisions of

Article "Professional Surveying Services".

1.15 NOT USED.
1.16 USE OF ROADWAYS

A

For hauling, use only established public roads and roads on Medi cal
Center property and, when authorized by the COR such tenporary roads
whi ch are necessary in the performance of contract work. Tenporary roads
shall be constructed by the Contractor at Contractor's expense. \Wen
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necessary to cross curbing, sidewal ks, or sinmlar construction, they
nmust be protected by well-constructed bridges.

When new permanent roads are to be a part of this contract, Contractor
may construct theminmmediately for use to facilitate buil ding
operations. These roads may be used by all who have business thereon

wi thin zone of buil ding operations.

When certain buildings (or parts of certain buildings) are required to
be conpleted in advance of general date of conpletion, all roads |eading
thereto nmust be conpleted and available for use at time set for

conpl etion of such buildings or parts thereof.

1.17 TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL EQUI PMENT

A

Use of new install ed mechanical and el ectrical equipnment to provide

heat, ventilation, plunbing, |ight and power will be permtted subject

to conpliance with the follow ng provisions:

1. Pernission to use each unit or system nust be given by COR If the
equi pment is not installed and mai ntained in accordance with the
foll owi ng provisions, the CORw Il wthdraw perm ssion for use of the
equi pnent .

2. Electrical installations used by the equi pnent shall be conpleted in
accordance with the drawi ngs and specifications to prevent danage to
t he equi pmrent and the electrical systems, i.e. transformers, relays,
circuit breakers, fuses, conductors, notor controllers and their
overl oad el enments shall be properly sized, coordinated and adjusted
Vol t age supplied to each item of equi pment shall be verified to be
correct and it shall be determined that notors are not overl oaded
The el ectrical equipnment shall be thoroughly cleaned before using it
and again i medi ately before final inspection including vacuum
cleaning and wiping clean interior and exterior surfaces.

3. Units shall be properly lubricated, bal anced, and aligned. Vibrations
must be el i m nated.

4. Autonmatic tenperature control systems for preheat coils shal
function properly and all safety controls shall function to prevent
coil freeze-up damage

5. The air filtering systemutilized shall be that which is designed for
t he system when conplete, and all filter elenents shall be repl aced
at conpl etion of construction and prior to testing and bal anci ng of
system

6. Al conponents of heat production and distribution system netering
equi pnent, condensate returns, and other auxiliary facilities used in
tenporary service shall be cleaned prior to use; maintained to
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prevent corrosion internally and externally during use; and cl eaned,
mai nt ai ned and i nspected prior to acceptance by the Governnent.
Prior to final inspection, the equi pment or parts used which show wear
and tear beyond nornal, shall be replaced with identical replacenents,
at no additional cost to the Governnent.
Thi s paragraph shall not reduce the requirenments of the nmechanical and
el ectrical specifications sections.

1.18 TEMPORARY USE OF EXI STI NG ELEVATCRS

A

Contractor will not be allowed the use of existing elevators. Qutside
type hoist shall be used by Contractor for transporting materials and
equi pnent .

1.19 TEMPORARY TO LETS

A

Provi de where directed, (for use of all Contractor's workmen) anple
tenporary sanitary toilet accommbdations with suitable sewer and water
connections; or, when approved by COR, provide suitable dry closets
where directed. Keep such places clean and free fromflies and al
connections and appliances connected therewith are to be renoved prior
to conpletion of contract, and premi ses left perfectly clean.
Contractor nmay have for use of Contractor's workmen, such toil et
accommodati ons as nmay be assigned to Contractor by Medical Center.
Contractor shall keep such places clean and be responsi ble for any
danage done thereto by Contractor's worknen. Failure to maintain
satisfactory condition in toilets will deprive Contractor of the
privilege to use such toilets.

1.20 AVAI LABILITY AND USE OF UTILITY SERVI CES

A

The Government shall make all reasonably required anmounts of utilities
available to the Contractor fromexisting outlets and supplies, as
specified in the contract. The anmount to be paid by the Contractor for
chargeabl e el ectrical services shall be the prevailing rates charged to
the Government. The Contractor shall carefully conserve any utilities
furnished w thout charge.

The Contractor, at Contractor's expense and in a workmanli ke manner
satisfactory to the COR, shall install and maintain all necessary
tenmporary connections and distribution lines, and all nmeters required to
neasure the amount of electricity used for the purpose of determning
charges. Before final acceptance of the work by the Governnent, the
Contractor shall renove all the tenporary connections, distribution
lines, meters, and associ ated paraphernali a.

Contractor shall install neters at Contractor's expense and furnish the
Medi cal Center a nonthly record of the Contractor's usage of electricity
as hereinafter specified.
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D. Heat: Furnish tenporary heat necessary to prevent injury to work and
mat eri al s through danpness and col d. Use of open sal amanders or any
tenporary heating devices which nmay be fire hazards or may snoke and
danage finished work, will not be permtted. Miintain m ninmm
tenperatures as specified for various nmaterials:

1. Cbtain heat by connecting to Medical Center heating distribution
system
a. Steamis available at no cost to Contractor.

E. Electricity (for Construction and Testing): Furnish all tenporary

el ectric services.

1. Cbtain electricity by connecting to the Medical Center electrical
di stribution system The Contractor shall nmeter and pay for
electricity required for electric cranes and hoi sting devices,
el ectrical welding devices and any el ectrical heating devices
providing tenporary heat. Electricity for all other uses is available
at no cost to the Contractor.
F. Water (for Construction and Testing): Furnish tenporary water service.
1. Obtain water by connecting to the Medical Center water distribution
system Provide reduced pressure backfl ow preventer at each
connection. Water is available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve
wat er-use so none is wasted. Failure to stop | eakage or other wastes
will be cause for revocation (at COR s discretion) of use of water
from Medi cal Center's system

G Steam Furnish steamsystemfor testing required in various sections of
speci fications.

1. Cbtain steamfor testing by connecting to the Medical Center steam
distribution system Steamis available at no cost to the Contractor.
2. Maintain connections, pipe, fittings and fixtures and conserve
steam use so none is wasted. Failure to stop | eakage or other waste
will be cause for revocation (at COR s discretion), of use of steam
fromthe Medical Center's system

H. Fuel: Natural and LP gas and burner fuel oil required for boiler
cl eaning, nornmal initial boiler-burner setup and adjusting, and for
performng the specified boiler tests will be furnished by the
Government. Fuel required for prol onged boil er-burner setup,
adjustnments, or nodifications due to inproper design or operation of
boi l er, burner, or control devices shall be furnished by the Contractor
at Contractor's expense.
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1.21 NOT USED
1.22 TESTS

A

Pre-test nmechanical and el ectrical equi pment and systens and nake
corrections required for proper operation of such systens before
requesting final tests. Final test will not be conducted unl ess
pre-tested.

Conduct final tests required in various sections of specifications in
presence of an authorized representative of the COR Contractor shal
furnish all labor, materials, equipnment, instruments, and forns, to
conduct and record such tests.

Mechani cal and el ectrical systens shall be bal anced, controlled and
coordinated. A systemis defined as the entire conpl ex which nust be
coordinated to work together during normal operation to produce results
for which the systemis designed. For exanmple, air conditioning supply
air is only one part of entire system which provides confort conditions
for a building. her related conponents are return air, exhaust air
steam chilled water, refrigerant, hot water, controls and electricity,
etc. Anot her exanple of a conplex which involves several conmponents of
different disciplines is a boiler installation. Efficient and acceptable
boi | er operation depends upon the coordination and proper operation of
fuel, combustion air, controls, steam feedwater, condensate and ot her
rel ated conponents.

Al'l rel ated conmponents as defined above shall be functioni ng when any
syst em conponent is tested. Tests shall be conpleted within a reasonably
short period of time during which operating and environmental conditions
remai n reasonably constant.

I ndi vi dual test result of any component, where required, will only be
accepted when submitted with the test results of related conponents and
of the entire system

1. 23 I NSTRUCTI ONS

A

Contractor shall furnish Mintenance and Operating manual s and ver bal

i nstructions when required by the various sections of the specifications
and as hereinafter specified.

Manual s: Mai ntenance and operating nanuals (four copies each and 1 CD

wi th scanned copies) for each separate piece of equi pnent shall be
delivered to the COR coincidental with the delivery of the equipnment to
the job site. Manuals shall be conplete, detailed guides for the

mai nt enance and operation of equi pment. They shall include conplete

i nformati on necessary for starting, adjusting, maintaining in continuous
operation for long periods of tinme and dismantling and reassenbling of
the conplete units and sub-assenbly conponents. Mnuals shall include an
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i ndex covering all conponent parts clearly cross-referenced to diagrans
and illustrations. Illustrations shall include "expl oded" views show ng
and identifying each separate item Enphasis shall be placed on the use
of special tools and instruments. The function of each piece of

equi pnent, conponent, accessory and control shall be clearly and

t hor oughly expl ained. Al necessary precautions for the operation of the
equi pment and the reason for each precaution shall be clearly set forth.
Manual s nust reference the exact nodel, style and size of the piece of
equi pnent and system bei ng furnished. Manual s referencing equi pnent
simlar to but of a different nodel, style, and size than that furnished
will not be accepted.

Instructions: Contractor shall provide qualified, factory-trained

manuf acturers' representatives to give detailed instructions to assigned
Departnent of Veterans Affairs personnel in the operation and conplete
mai nt enance for each piece of equipnent. Al such training will be at
the job site. These requirenents are nore specifically detailed in the
various technical sections. Instructions for different itens of

equi pnrent that are conponent parts of a conplete system shall be given

in an integrated, progressive manner. All instructors for every piece of
component equi pment in a systemshall be available until instructions
for all items included in the system have been conpleted. This is to

assure proper instruction in the operation of inter-related systens. All
i nstruction periods shall be at such tines as schedul ed by the COR and
shal |l be considered concluded only when the CORis satisfied in regard
to conplete and thorough coverage. The Departnent of Veterans Affairs
reserves the right to request the renoval of, and substitution for, any
i nstructor who, in the opinion of the COR does not denonstrate
sufficient qualifications in accordance with requirenents for

i nstructors above.

1.24 NOT USED.
1. 25 RELOCATED EQUI PVENT | TEMS

A

Contractor shall disconnect, dismantle as necessary, renove and
reinstall in newlocation, all existing equipnent and itens indicated
shown to be rel ocated by the Contractor.

Performrel ocati on of such equi pnent or itens at such times and in such
a manner as directed by the COR

Suitably cap existing service |lines, such as steam condensate return,
water, drain, gas, air, vacuum and/or electrical, whenever such |ines
are di sconnected from equi pment to be relocated. Renpve abandoned I|ines
in finished areas and cap as specified herein before under paragraph

" Abandoned Li nes".
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D. Provide all nechanical and electrical service connections, fittings,
fastenings and any other materials necessary for assenbly and
installation of relocated equi pnent; and | eave such equi pment in proper
operating condition.

1.26 NOT USED.
1.27 SAFETY SIGN

A. Provide a Safety Sign where directed by COR Face of sign shall be 19 nm
(3/4 inch) thick exterior grade plywood. Provide two 100 nm by 100 mm
(four by four inch) posts extending full height of sign and 900 nm
(three feet) into ground. Set bottom of sign level at 1200 mm (four
feet) above ground.

B. Paint all surfaces of Safety Sign and posts with one prinme coat and two
coats of white gloss paint. Letters and design shall be painted with
gl oss paint of colors noted.

C. Maintain sign and renove it when directed by COR

D. Detail Drawi ng Nunber 45 of safety sign showi ng required | egend and
other characteristics of sign is shown on the draw ngs.

E. Post the nunber of accident free days on a daily basis.

1.28 NOT USED.

1.29 NOT USED.

1.30 HI STORI C PRESERVATI ON
Where the Contractor or any of the Contractor's enpl oyees, prior to, or
during the construction work, are advised of or discover any possible
archeol ogi cal, historical and/or cultural resources, the Contractor
shal |l inmediately notify the COR verbally, and then with a witten
fol | ow up.

---END- - -

GENERAL REQUI REMENTS 01 00 00 -22



Lebanon VA Medi cal Center SMKI NG SHELTER AT RESI DENTAL REHAB
SECTION 01 33 23
SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPEC FI CATI ONS AND DRAW NGS FOR CONSTRUCTI ON
(FAR 52.236-21) and, SPECI AL NOTES (VAAR 852.236-91), in GENERAL

CONDI T ONS.

1-2. For the purposes of this contract, sanples (including | aboratory sanpl es
to be tested), test reports, certificates, and manufacturers' literature
and data shall al so be subject to the previously referenced
requirements. The following text refers to all itens collectively as
SUBM TTALS.

1-3. Subnit for approval, all of the itens specifically nmentioned under the
separate sections of the specification, with information sufficient to
evi dence full conpliance with contract requirenents. Mterials,
fabricated articles and the like to be installed in pernanent work shall
equal those of approved submittals. After an itemhas been approved, no
change in brand or make will be permtted unless:

A Satisfactory witten evidence is presented to, and approved by
Contracting ficer, that manufacturer cannot nake schedul ed delivery of
approved itemor;

B. Itemdelivered has been rejected and substitution of a suitable itemis
an urgent necessity or;

C. Qher conditions becone apparent which indicates approval of such
substitute itemto be in best interest of the Governnent.

1-4. Forward subnittals in sufficient time to permt proper consideration and
approval action by Governnent. Tine subm ssion to assure adequate |ead
time for procurenent of contract - required itens. Delays attributable
to untinmely and rejected submttals (including any |aboratory sanples to
be tested) will not serve as a basis for extending contract tine for
conpl etion.

1-5. Submittals will be reviewed for conpliance with contract requirements by
Architect-Engineer, and action thereon will be taken by COR on behal f of
the Contracting Oficer.

1-6. Upon receipt of subnittals, Architect-Engineer will assign a file nunber
thereto. Contractor, in any subsequent correspondence, shall refer to

this file and identification nunber to expedite replies relative to
previ ously approved or di sapproved subnittals.

1-7. The Government reserves the right to require additional submttals,
whet her or not particularly mentioned in this contract. If additional
submittals beyond those required by the contract are furni shed pursuant
to request therefor by Contracting Oficer, adjustment in contract price
and time will be nmade in accordance with Articles titled CHANGES (FAR
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52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the CGENERAL
CONDI Tl ONS.

1-8. Schedules called for in specifications and shown on shop draw ngs shal
be submtted for use and information of Departnent of Veterans Affairs
and Architect-Engi neer. However, the Contractor shall assune
responsi bility for coordi nating and verifying schedul es. The Contracting
O ficer and Architect- Engi neer assunes no responsibility for checking
schedul es or |ayout draw ngs for exact sizes, exact nunbers and detail ed
posi tioning of itens.

1-9. Submittals nust be submitted by Contractor only and shi pped prepaid.

Contracting O ficer assunes no responsibility for checking quantities or
exact nunbers included in such submttals.

A Subnit sanples in single units unless otherw se specified. Submt shop

drawi ngs, schedul es, nmanufacturers' literature and data, and
certificates in quadruplicate, except where a greater nunber is
speci fi ed.

B. Submittals will receive consideration only when covered by a transnittal
letter signed by Contractor. Letter shall be sent via first class nail
and shall contain the list of itens, nane of Medical Center, nane of
Contractor, contract nunber, applicable specification paragraph nunbers
appl i cabl e drawi ng nunbers (and other information required for exact
identification of location for each item, manufacturer and brand, ASTM
or Federal Specification Nunber (if any) and such additional information
as may be required by specifications for particular item being
furnished. In addition, catalogs shall be marked to indicate specific
itenms submtted for approval

1. Acopy of letter nust be enclosed with itens, and any itens received
without identification letter will be considered "uncl ai med goods”
and held for alimted tine only.

2. Each sanple, certificate, nmanufacturers' literature and data shall be
| abel ed to indicate the name and | ocati on of the Medical Center, name
of Contractor, manufacturer, brand, contract nunber and ASTM or
Federal Specification Nunmber as applicable and | ocation(s) on
proj ect.

3. Required certificates shall be signed by an authorized representative
of manufacturer or supplier of material, and by Contractor.

C In addition to conplying with the applicable requirenents specified in
preceding Article 1.9, sanples which are required to have Laboratory
Tests (those preceded by synbol "LT' under the separate sections of the
specification shall be tested, at the expense of Contractor, in a
conmrerci al | aboratory approved by Contracting Oficer.
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1. Laboratory shall furnish Contracting Officer with a certificate
stating that it is fully equipped and qualified to performintended
work, is fully acquainted with specification requirenents and
i ntended use of materials and is an independent establishment in no
way connected with organi zati on of Contractor or w th manufacturer or
supplier of materials to be tested.

2. Certificates shall also set forth a list of conparable projects upon
whi ch | aboratory has perforned simlar functions during past five
years.

3. Sanples and laboratory tests shall be sent directly to approved
conmerci al testing |aboratory.

4. Contractor shall send a copy of transnittal letter to both COR and to
Ar chi t ect - Engi neer simultaneously wi th subm ssion of nmaterial to a
comercial testing | aboratory.

4, Contractor shall forward a copy of transmttal letter to COR
simul taneously with subm ssion to a conmercial testing | aboratory.

5. Laboratory test reports shall be sent directly to COR for appropriate
action.

6. Laboratory reports shall list contract specification test

requi rements and a conparative list of the l|aboratory test results.
Wien tests show that the naterial meets specification requirenents,
the | aboratory shall so certify on test report.

7. Laboratory test reports shall also include a recomendation for
approval or disapproval of tested item

If submittal sanples have been di sapproved, resubmt new sanpl es as soon
as possible after notification of disapproval. Such new sanpl es shall be
mar ked "Resubmitted Sanple" in addition to containing other previously
specified information required on label and in transmttal letter.

Approved sanples will be kept on file by the COR at the site until
conpletion of contract, at which tine such sanples will be delivered to
Contractor as Contractor's property. Were noted in technical sections
of specifications, approved sanples in good condition may be used in
their proper locations in contract work. At conpletion of contract,
sanples that are not approved will be returned to Contractor only upon
request and at Contractor's expense. Such request should be nade prior
to conpletion of the contract. Disapproved sanples that are not
requested for return by Contractor will be discarded after conpletion of
contract .

Subm ttal drawi ngs (shop, erection or setting draw ngs) and schedul es,
required for work of various trades, shall be checked before subm ssion
by technically qualified enpl oyees of Contractor for accuracy,
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conpl et eness and conpliance with contract requirements. These draw ngs

and schedul es shall be stanped and signed by Contractor certifying to

such check.

1.

For each drawi ng required, submt one | egibl e photographi c paper or

vel | um r epr oduci bl e.

Repr oduci bl e shall be full size.

Each draw ng shall have narked thereon, proper descriptive title,

i ncl udi ng Medi cal Center |ocation, project nunber, nmanufacturer's
nunber, reference to contract drawi ng nunber, detail Section Nunber,

and Specification Section Nunber.

A space 120 mmby 125 nm (4-3/4 by 5 inches) shall be reserved on
each drawi ng to accommodat e approval or di sapproval stanp.

Subnmit drawi ngs, ROLLED WTH N A MAILING TUBE, fully protected for

shi pnent .

Cne reproduci bl e print of approved or disapproved shop draw ngs wil |

be forwarded to Contractor.

Wien work is directly related and i nvol ves nore than one trade, shop
drawi ngs shall be submtted to Architect-Engi neer under one cover.

1-10. Sanpl es (except |aboratory sanpl es), shop draw ngs, test reports,

1-11. A

certificates and nanufacturers' literature and data, shall be

submitted for approval to

Davi d Scharf

Lebanon VAMC

Engi neering (138)

1700 South Lebanon Ave, Bl dg 99

Lebanon PA, 17042
the tine of transmttal to the Architect-Engineer, the Contractor

shall al so send a copy of the conplete submttal directly to the CCR

---END- - -
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SECTI ON 02 21 00
SI TE SURVEYS

PART 1 - GENERAL
1.1 DESCRI PTI ON

Thi s section specifies the gathering of research docunents, performance
of a property and topographic survey and preparation of a site survey
map.

1.2 DEFI NI TI ONS

A

Prof essi onal Land Surveyor: One who possesses a valid state license as
a "Professional Land Surveyor" fromthe state in which they practice
Prof essional G vil Engineer: One who possesses a valid state |license as
a "Professional Cvil Engineer"” fromthe state in which they practice.
For this section, the term"surveyor" shall also include Professiona
Civil Engineers authorized to practice Land Surveyi ng under the |aws of

the state in which they practice.

PART 2 - EXECUTI ON

A

The surveyor shall research available public records for all mapping
nonunment ation, plats, governmental surveys etc. that nay pertain to the
subj ect property. Research all applicable public utilities for
substructure data such as sewers, stormdrains, water lines, electrica
conduits etc.

The survey shall be perforned on the ground in accordance with the
current "Accuracy Standards for Land Title Surveys" as adopted, from
time to tine, by the American Congress on Surveying and Mappi ng, the
Nat i onal Soci ety of Professional Surveyors, and the American Land Title
Associ ati on.

The surveyor, when applicable, shall consult with the Contracting

O ficer to determne scale of plat or map and size of draw ngs.

The surveyor shall furnish two sets of prints of the plat or nmap of
survey and the electronic CADD file for 3D software. The sheets shal
be nunbered, the total nunmber of sheets indicated and the match |ines
shal | be shown on each sheet.

On the plat or map, the survey boundary shall be drawn to a scal e not
larger than 1 inch = 30 feet (25 mMm= 9 nm, with the scale clearly

i ndi cated. A graphic scale, shown in feet or neters or both, shall be

i ncluded. A north arrow shall be shown and when practicable, the plat
or map of survey shall be oriented so that north is at the top of the

drawi ng. Synbol s or abbreviations used shall be identified on the face
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of the plat or map by use of a |legend or other neans. Supplenentary or

exagger at ed di agrans shall be presented accurately on the plat or map

where di nensional data is too snall to be shown clearly at full scale.

The plat or map shall be 30 by 42 inches.

The survey shall contain the follow ng applicable information:

1. The nanme, address, tel ephone nunber, and signature of the
Prof essi onal Land Surveyor who nade the survey, his or her official
seal and registration nunber, the date the survey was conpl eted and
the dates of all revisions.

2. The survey drawi ng(s) subnmtted shall bear the follow ng
certification adjacent to the Engineer's official seal
"I hereby certify that all information indicated on this draw ng was
obtai ned or verified by actual measurenents in the field and that
every effort has been nade to furnish conplete and accurate
i nformation."

3. Vicinity map showi ng the property surveyed in reference to nearby
hi ghways or nmjor street intersections.

4. Flood zone designation (with proper annotation based on Federa
Fl ood I nsurance Rate Maps or the state or |ocal equivalent, by
scal ed map | ocation and graphic plotting only).

5. Land area as defined by the boundaries of the |egal description of
t he surveyed prenises, including | egal description of the |and.

6. Al data necessary to indicate the mathematical di nensions and
rel ati onshi ps of the boundary represented by bearings and di stances,
and the I ength and radius of each curve, together with el enments
necessary to mathematically define each curve. The point of
begi nni ng of the surveyor's description and the basis of bearings
shal | al so be shown.

7. Wen record bearings or angles or distances differ from neasured
beari ngs, angles or distances, both record and neasured bearings,
angl es, and distances shall be clearly indicated. If the record
description fails to forma nathematically closed figure, the
surveyor shall so indicate

8. Measured and record distances fromcorners of parcels surveyed to
the nearest right-of-way lines of streets in urban or suburban
areas, together with recovered | ot corners and evidence of | ot
corners, shall be noted. The distances to the nearest intersecting

street shall be indicated and verified. Nanmes and w dths of streets
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and hi ghways abutting the property surveyed and wi dths of rights of
way shall be given. Cbservable evidence of access (or |ack thereof)
to such abutting streets or highways shall be indicated. Qbservable
evi dence of private roads shall be so indicated. Streets abutting

t he prem ses, which have been described in Record Docunents, but not
physi cally opened, shall be shown and so noted

The identifying titles of all recorded plats, filed maps, right of
way maps, or similar docunents which the survey represents, wholly
or in part, with their appropriate recording data. The survey shal
indicate platted setback or building restriction |ines which have
been recorded in subdivision plats or which appear in a Record
Docunent whi ch has been delivered to the surveyor. Contiguity,
gores, and overlaps along the exterior boundaries of the survey
prem ses, where ascertainable fromfield evidence or Record
Docunents, or interior to those exterior boundaries, shall be
clearly indicated or noted. Were only a part of a recorded |ot or
parcel is included in the survey, the balance of the |ot or parce
shal | be indicated.

Al'l evidence of found monunents shall be shown and noted. Al
evi dence of monunments found beyond the surveyed prenises on which
establ i shnment of the corners of the survey prem ses are dependent,
and their application related to the survey shall be indicated

The character of any and all evidence of possession shall be
stated and the | ocation of such evidence carefully given in relation
to both the nmeasured boundary |ines and those established by the
record. An absence of notation on the survey shall be presunptive of
no observabl e evi dence of possession.

The location of all buildings upon the plot or parcel shall be
shown and their |ocations defined by nmeasurenents perpendicular to
the boundaries. If there are no buildings, so state. Proper street
nunmbers shall be shown where avail abl e.

Al'l easenents evidenced by a Record Docunent which have been
delivered to the surveyor shall be shown, both those burdeni ng and
those benefiting the property surveyed, indicating recording
i nformation. If such an easenment cannot be |ocated, a note to this
affect shall be included. Observable evidence of easenents and/ or
servitudes of all kinds, such as those created by roads, rights-of-

ways, water courses, drains, telephone, tel egraph, or electric
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lines, water, sewer, oil or gas pipelines on or across the surveyed
property and on adjoining properties if they appear to affect the
surveyed property, shall be |ocated and noted. Surface indications,
i f any, or of underground easenents and/or servitudes shall also be
shown.

The character and |location of all walls, buildings, fences, and
other visible inprovements within five feet of each side of the
boundary |ines shall be noted. Wthout expressing a |egal opinion,
physi cal evidence of all encroaching structural appurtenances and
proj ections, such as fire escapes, bay w ndows, w ndows and doors
that open out, flue pipes, stoops, eaves, cornices, areaways,
stoops, trip, etc., by or on adjoining property or on abutting
streets, on any easenent or over setback |ines shown by Record
Docunments shall be indicated with the extent of such encroachnent or
proj ecti on.

Driveways and alleys on or crossing the property nust be shown.
Where there is evidence of use by other than the occupants of the
property, the surveyor nust so indicate on the plat or map. Were
dri veways or alleys on adjoining properties encroach, in whole or in
part, on the property being surveyed, the surveyor nust so indicate
on the plat or map with appropriate nmeasurenents.

Location, alignnment and di nensi ons of all roads, curbs, walks,
par ki ng and paved areas abutting the subject |and. Indicate road
centerlines with true bearings and | engths by 50 foot stationing.
Descri be curves by designating the points of curvature and tangency
by station. Include all curve data as well a |ocation of radius and
vertex points. Elevations on 50 foot (15 m centers on centerline of
roads, edges of roads and top and bottom of curbs.

As accurately as the evidence pernits, the location of ceneteries
and burial grounds disclosed in the process of researching title to
the prem ses or observed in the process of performng the field work
for the survey, shall be shown.

Ponds, |akes, springs, or rivers bordering on or running through
the preni ses being surveyed shall be shown. \Wen a property surveyed
contains a natural water boundary, the surveyor shall neasure the
| ocation of the boundary according to appropriate surveying nethods
and note on the plat or nap the date of the measurenent and the

caveat that the boundary is subject to change due to natural causes
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and that it may or may not represent the actual |ocation of the
limt of title. Wen the surveyor is aware of changes in such
boundaries, the extent of those changes shall be identified.

Contours at a minimuminterval of 1 foot (305 mM). Base vertica
control on the permanent (not assuned) National Geodetic Survey
(NGS) or VA Medical Center Bench Mark. Note | ocation, description
and datum Surveyor to establish three benchmarks on the property
that are based on the NGS. Horizontal and vertical control to be
provi ded on each control point.

Identify and show i f possible, setback, height, and floor space
area restrictions of record or disclosed by applicable zoning or
bui Il ding codes (in addition to those recorded in subdivision naps).

I f none, so state.

Ext eri or dinmensions of all buildings at ground | evel. Show square
footage of exterior footprint of all buildings at ground | evel and
gross floor area of all buildings.

Measur ed hei ght of all buildings above grade at a defined
location. If no defined | ocation is provided, the point of
nmeasur enment shall be shown.

El evati ons at each entrance to buildings, service docks, building
corners, steps, ranmps and grade sl abs.

Substantial, visible inprovenents (in addition to buil dings) such
as signs, parking areas, sw nming pools, etc.

Par ki ng areas and, if striped, the striping and the type (eg.

handi capped, nmotorcycle, regular, etc.) and nunber of parking

spaces.
I ndi cation of access to a public way such as curb cuts and
dri veways.
Location of utilities existing on or serving the surveyed

property as determ ned by observed evi dence together with plans and
mar ki ngs provided by utility conpanies, and other appropriate
sources (with references as to the source of information. Locate and
show all fire hydrants |located within 500 feet of the subject
property.

Rai | road tracks and si di ngs.

Manhol es, catch basins, valve vaults or other surface indications
of subterranean uses together with depths or invert elevations,

sizes, and materials of all pipes.
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Wres and cables (including their function) crossing the survey
prem ses, all poles on or within ten feet of the surveyed prem ses,
and the dinmensions of all cross-wires or overhangs affecting the
surveyed premi ses.

Utility conpany installations on the surveyed preni ses.

Names of adj oining owners of platted |ands together with zoning
classification.

bservabl e evidence of earth noving work, building construction
or building additions within recent nonths.

Any changes in street right-of-way |lines either conpleted or
proposed, and available fromthe controlling jurisdiction.
Observabl e evidence of recent street or sidewal k construction or
repairs.

(bservabl e evidence of site use as a solid waste dunp, sunp or
sanitary landfill.

Al trees with a mininmum di aneter of 6" neasured at 48" above the
base of the tree. Perineter outline only of thickly wooded areas
with description of predomnm nant vegetati on.

---END- - -
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SECTI ON 23 05 11
COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. The requirenents of this Section apply to all sections of Division 23.
B. Definitions:
1. Exposed: Piping, ductwork, and equi prment exposed to view in finished
r oons.
2. Option or optional: Contractor's choice of an alternate naterial or
nmet hod.
3. RE COTR
4., COTR: Contracting Oficer’s Technical Representative.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUI REMENTS
B. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES
C. Section 23 05 12, GENERAL MOTCOR REQUI REMENTS FOR HVAC and STEAM
GENERATI ON
D. Section 23 31 00, HVAC DUCTS and CASI NGS
E. Section 23 74 13, PACKAGED, QOUTDOOR, CENTRAL- STATI ON Al R- HANDLI NG UNI TS
F. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
3 QUALI TY ASSURANCE
A. Mechani cal, electrical and associ ated systens shall be safe, reliable,
efficient, durable, easily and safely operable and naintainable, easily
and safely accessible, and in conpliance with applicable codes as
specified. The systens shall be conmprised of high quality institutional-
class and industrial-class products of manufacturers that are
experienced specialists in the required product lines. Al construction
firms and personnel shall be experienced and qualified specialists in
i ndustrial and institutional HVAC
B. Equi pnent Vi bration Tol erance:

1. Equi pnent shall be factory-balanced to this tolerance and re-bal anced
on site, as necessary.

2. After HVAC air bal ance work is conpleted and pernanent drive sheaves
are in place, performfield nechanical bal ancing and adjustnents
required to neet the specified vibration tolerance

C. Products Criteria:

1. Standard Products: Material and equi pnent shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at |least 3 years (or |longer as specified el sewhere).
The design, nodel and size of each item shall have been in
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satisfactory and efficient operation on at least three installations
for approximately three years. However, digital electronics devices,
sof tware and systens such as controls, instruments, conputer work
station, shall be the current generation of technol ogy and basic
desi gn that has a proven satisfactory service record of at |east
three years. See other specification sections for any exceptions
and/ or additional requirenents.

2. Al itens furnished shall be free fromdefects that woul d adversely
affect the performance, nmintainability and appearance of individua
conmponents and overall assenbly.

3. Conformto codes and standards as required by the specifications.
Conformto local codes, if required by local authorities such as the
natural gas supplier, if the |ocal codes are nore stringent then
those specified. Refer any conflicts to the COTR

4, Multiple Units: Wien two or nore units of materials or equipnent of
the sanme type or class are required, these units shall be products of
one manuf acturer.

5. Assenbled Units: Manufacturers of equipnment assenblies, which use
conmponents made by ot hers, assume conplete responsibility for the
final assenbl ed product.

6. Nanepl ates: Nanepl ate bearing manufacturer's nanme or identifiable
trademark shall be securely affixed in a conspicuous place on
equi pnent, or name or trademark cast integrally with equi prent,
stanped or otherw se permanently marked on each item of equi pnent.

7. Asbestos products or equi pnent or naterials containing asbestos shal
not be used.

D. Equi pnrent Service Organi zations:

1. HVAC. Products and systens shall be supported by service
organi zations that nmaintain a conplete inventory of repair parts and
are located within 50 niles to the site.

E. HVAC Mechani cal Systens Wl ding: Before any welding is perforned,
contractor shall subnit a certificate certifying that wel ders conply
with the follow ng requirenents:

1. Qualify welding processes and operators for piping according to ASME
"Boil er and Pressure Vessel Code", Section |IX, "Wlding and Brazing
Qual ifications".

2. Conply with provisions of ASME B31 series "Code for Pressure Piping"
Certify that each wel der has passed Anerican Wl ding Society (AW5)
qualification tests for the welding processes involved, and that
certification is current.

F. Execution (Installation, Construction) Quality:
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1. Apply and install all items in accordance with nanufacturer's witten
instructions. Refer conflicts between the manufacturer's instructions
and the contract drawi ngs and specifications to the COIR for
resolution. Provide witten hard copies or conputer files of
manuf acturer’s installation instructions to the COIR at | east two
weeks prior to conmencing installation of any item Installation of
the itemw ||l not be allowed to proceed until the recomendations are
received. Failure to furnish these reconmendations is a cause for
rejection of the material

2. Provide conplete | ayout drawi ngs required by Paragraph, SUBM TTALS.
Do not commence construction work on any systemuntil the |ayout
drawi ngs have been approved.

G Upon request by Governnent, provide lists of previous installations for

selected itens of equipnent. Include contact persons who will serve as
references, with tel ephone nunbers and e-nmil addresses.

1.4 SUBM TTALS

A

Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES, and with requirenments in the individual specification
sections.

Contractor shall make all necessary field neasurenents and

i nvestigations to assure that the equi pment and assenblies will neet
contract requirenents.

If equipnment is subnmitted which differs in arrangenent fromthat shown,
provi de draw ngs that show the rearrangenent of all associated systens.
Approval will be given only if all features of the equi pnent and

associ ated systens, including accessibility, are equivalent to that
required by the contract.

Prior to subnmitting shop drawi ngs for approval, contractor shall certify
in witing that nmanufacturers of all major itenms of equipnent have each
revi ewed drawi ngs and specifications, and have jointly coordi nated and
properly integrated their equipnent and controls to provide a conplete
and efficient installation

Subnmittals and shop drawi ngs for interdependent itens, containing
applicabl e descriptive infornmation, shall be furnished together and
conplete in a group. Coordinate and properly integrate materials and
equi pnent in each group to provide a conpletely conpatible and
efficient.

Sanpl es: Sanples will not be required, except for insulation or where
materials offered differ fromspecification requirenents. Sanpl es shal
be acconpani ed by full description of characteristics different from
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speci fication. The Governnment, at the CGovernnment’'s expense, will perform

eval uation and testing if necessary.

Manuf acturer's Literature and Data: Subnit under the pertinent section

rather than under this section.

1. Subnit belt drive with the driven equipnent. Submit selection data
for specific drives when requested by the COIR.

2. Submit electric notor data and variable speed drive data with the
driven equi pnent.

3. Equi prent and naterials identification.

Fire-stopping material s.

5. Hangers, inserts, supports and bracing. Provide |oad cal culations for
vari abl e spring and constant support hangers.

6. Wall, floor, and ceiling plates.

HVAC Mai nt enance Data and Operating |Instructions:

1. Maintenance and operating nmanuals in accordance with Section 01 00
00, CGENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systens and
equi pnent .

2. Provide a listing of recommended repl acenent parts for keeping in
stock supply, including sources of supply, for equipnent. Include in
the listing belts for equipnent: Belt nanufacturer, nodel nunber,
size and style, and distingui shed whether of nultiple belt sets.

1.5 APPLI CABLE PUBLI CATI ONS

A

The publications |listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

Air Conditioning, Heating and Refrigeration Institute (AHRI):

430-2009................ Central Station Air-Handling Units

American National Standard Institute (ANSI):

B31.1-2007.............. Power Pi pi ng

Rubber Manuf acturers Associ ati on (ANSI/ RWA):

| P-20-2007.............. Specifications for Drives Using O assical
V-Bel ts and Sheaves

I P-21-2009.............. Specifications for Drives Using Doubl e-V
(Hexagonal ) Belts

| P-22-2007.............. Specifications for Drives Using Narrow V-Belts

and Sheaves

Air Mwvenent and Control Association (AMCA):

410-96. ....... ... ... ... Recommended Safety Practices for Air Mving
Devi ces

American Soci ety of Mechani cal Engi neers (ASME):

Boi | er and Pressure Vessel Code (BPVO):
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Section 1-2007.......... Power Boilers

Section I X-2007......... Wel di ng and Brazing Qualifications

Code for Pressure Piping:

B31.1-2007.............. Power Pi pi ng

G Anerican Society for Testing and Materials (ASTM:

A36/ A36M08............. St andard Specification for Carbon Structural
St eel

A575-96(2007)........... Standard Specification for Steel Bars, Carbon,
Merchant Quality, M G ades

E84-10.................. St andard Test Method for Surface Burning
Characteristics of Building Materials

E119-09¢c................ Standard Test Methods for Fire Tests of Buil ding

Construction and Materials
H. Manufacturers Standardi zati on Society (MSS) of the Valve and Fittings
I ndustry, Inc:
SP-58-2009.............. Pi pe Hangers and Supports-Materials, Design and
Manuf acture, Selection, Application, and
Install ation

SP 69-2003.............. Pi pe Hangers and Supports-Sel ecti on and
Application
I. National Electrical Manufacturers Associati on (NEMA):
Mz 1-2009............... Mot ors and Generators
J. National Fire Protection Association (NFPA):
31-06. ... ... Standard for Installation of O -Burning
Equi prrent
54-09....... ... ... .. ... Nat i onal Fuel Gas Code
70-08. ... ... National Electrical Code
85-07. ... ... Boi | er and Conbustion Systens Hazards Code
90A-09......... ... Standard for the Installation of Air
Conditioning and Ventilating Systens
101-09...... ... ... ... Life Safety Code

1.6 DELI VERY, STORAGE AND HANDLI NG
A. Protection of Equi pnent:

1. Equi pnent and material placed on the job site shall renmain in the
custody of the Contractor until phased acceptance, whether or not the
Government has rei nbursed the Contractor for the equi prment and
mat erial. The Contractor is solely responsible for the protection of
such equi pnent and material agai nst any danage.

2. Place danaged equi pnent in first class, new operating condition; or,
repl ace sane as determined and directed by the COTR Such repair or
repl acement shall be at no additional cost to the Government.
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3. Protect interiors of new equiprment and pi pi ng systens agai nst entry
of foreign matter. Cl ean both inside and outside before painting or
pl aci ng equi prent in operation.

4. EXisting equi pnment and piping being worked on by the Contractor shall
be under the custody and responsibility of the Contractor and shal
be protected as required for new work.

B. O eanliness of Piping and Equi prent Systens:

1. Exercise care in storage and handling of equi pnent and pi ping
material to be incorporated in the work. Renove debris arising from
cutting, threading and wel di ng of piping.

2. Piping systenms shall be flushed, blown or pigged as necessary to
del i ver cl ean systens.

3. Cean interior of all tanks prior to delivery for beneficial use by
t he Gover nnent.

4. Boilers shall be left clean following final internal inspection by
Government insurance representative or inspector.

5. Contractor shall be fully responsible for all costs, damage, and
delay arising fromfailure to provide cl ean systens.

PART 2 - PRODUCTS
2.1 FACTORY- ASSEMBLED PRODUCTS

A. Provide maxi mum st andardi zati on of conmponents to reduce spare part
requirements.

B. Manufacturers of equiprment assenblies that include conponents nade by
others shall assunme conplete responsibility for final assenbled unit.
1. Al conponents of an assenbled unit need not be products of sane

manuf act ur er.

2. Constituent parts that are alike shall be products of a single
manuf act ur er .

3. Conponents shall be conpatible with each other and with the tota
assenbly for intended service

4. Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace elenments of the assenblies as required to
del i ver specified performance of the conpl ete assenbly.

C. Conponents of equi pnent shall bear manufacturer's name and tradenark,
nodel nunber, serial nunber and perfornmance data on a nanme plate
securely affixed in a conspi cuous place, or cast integral with, stanped
or otherw se permanently marked upon the conmponents of the equi prent.

D. Major itens of equi pnent, which serve the same function, nmust be the
same nmake and nodel . Exceptions will be permtted if performance
requi rements cannot be net.
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2.2 COWPATI BI LI TY OF RELATED EQUI PMENT

Equi prrent and materials installed shall be conpatible in all respects
with other itenms being furnished and with existing itens so that the
result will be a conplete and fully operational plant that confornms to
contract requirenents.

2.3 BELT DRI VES

A

w

Type: ANSI/RVA standard V-belts with proper notor pulley and driven

sheave. Belts shall be constructed of reinforced cord and rubber

Di mensions, rating and sel ection standards: ANSI/RMA | P-20 and | P-21

M ni mum Hor sepower Rating: Motor horsepower plus reconmended ANSI/ RVA

service factor (not |ess than 20 percent) in addition to the ANSI/RNVA

al l onances for pitch dianeter, center distance, and arc of contact.

Maxi mum Speed: 25 nm’'s (5000 feet per minute).

Adj ust nent Provisions: For alignnment and ANSI/RMA standard al | owances

for installation and take-up.

Drives may utilize a single V-Belt (any cross section) when it is the

manuf acturer's standard.

Multiple Belts: Matched to ANSI/RVA specified linmts by nmeasurement on a

belt nmeasuring fixture. Seal nmatched sets together to prevent m xing or

partial |oss of sets. Replacenent, when necessary, shall be an entire
set of new matched belts.

Sheaves and Pul | eys:

1. Material: Pressed steel, or close grained cast iron.

2. Bore: Fixed or bushing type for securing to shaft with keys.

3. Bal anced: Statically and dynanically.

4. Groove spacing for driving and driven pulleys shall be the sane.

Drive Types, Based on ARl 435:

1. Provide adjustable-pitch drive as foll ows:

a. Fan speeds up to 1800 RPM 7.5 kW (10 horsepower) and small er
b. Fan speeds over 1800 RPM 2.2 kW (3 horsepower) and small er.

2. Provide fixed-pitch drives for drives larger than those |isted above
The final fan speeds required to just neet the system CFM and
pressure requirenents, without throttling, shall be determ ned by
adj ust rent of a tenporary adjustable-pitch notor sheave or by fan | aw
calculation if a fixed-pitch drive is used initially.

2.4 DRI VE GUARDS

A

For machi nery and equi pment, provide guards as shown in AMCA 410 for
belts, chains, couplings, pulleys, sheaves, shafts, gears and ot her
novi ng parts regardl ess of height above the floor to prevent damage to
equi pnent and injury to personnel. Drive guards may be excluded where
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notors and drives are inside factory fabricated air handling unit
casi ngs.

B. Punmp shafts and couplings shall be fully guarded by a sheet steel guard,
covering coupling and shaft but not bearings. Material shall be m nimm
16- gage sheet steel; ends shall be braked and drilled and attached to
punp base with mnimum of four 6 nm (1/4-inch) bolts. Reinforce guard as
necessary to prevent side play forcing guard onto couplings.

C. V-belt and sheave assenblies shall be totally enclosed, firmy nounted,
non-resonant. QGuard shall be an assenbly of nini mum 22-gage sheet stee
and expanded or perforated nmetal to pernmit observation of belts. 25 nmm
(one-inch) dianmeter hole shall be provided at each shaft centerline to
pernit speed neasurenent.

D. Materials: Sheet steel, cast iron, expanded netal or wire nesh rigidly
secured so as to be renpvabl e w thout disassenbling pipe, duct, or
el ectrical connections to equi prent.

E. Access for Speed Measurement: 25 mm (One inch) dianeter hole at each
shaft center.

2.5 LI FTI NG ATTACHMENTS
Provi de equi pment with suitable lifting attachments to enabl e equi prment
to be lifted in its normal position. Lifting attachnments shall withstand
any handling conditions that m ght be encountered, w thout bending or
di stortion of shape, such as rapid | owering and braking of | oad.

2.6 ELECTRI C MOTORS

A. Al material and equi pnent furnished and installation nmethods shal
conformto the requirenents of Section 23 05 12, GENERAL MOTOR
REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT; Section 26 29 11
LOM VOLTAGE MOTOR STARTERS; and, Section 26 05 21, LOW VOLTAGE
ELECTRI CAL POAER CONDUCTORS AND CABLES (600 VOLTS AND BELOW. Provide
all electrical wiring, conduit, and devices necessary for the proper
connection, protection and operation of the systens. Provide specia
energy efficient premiumefficiency type notors as schedul ed.

2.7 VAR ABLE SPEED MOTOR CONTROLLERS

A. Refer to Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS for
speci fications.

B. The conbi nati on of controller and notor shall be provided by the
manuf acturer of the driven equi pnent, such as punps and fans, and shal
be rated for 100 percent output performance. Miultiple units of the same
class of equipnent, i.e. air handlers, fans, punps, shall be product of
a single manufacturer.

C. Motors shall be premiumefficiency type and be approved by the notor
control |l er manufacturer. The controller-notor conbination shall be
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guaranteed to provide full notor namepl ate horsepower in variable

frequency operation. Both driving and driven notor/fan sheaves shall be

fixed pitch.

Controller shall not add any current or voltage transients to the input

AC power distribution system DDC controls, sensitive nedical equipnent,

etc., nor shall be affected from other devices on the AC power system

Controller shall be provided with the foll owi ng operating features and

accessori es:

1. Suitable for variable torque | oad.

2. Provide thermal magnetic circuit breaker or fused switch with
external operator and inconming line fuses. Unit shall be rated for
nm ni mum 25,000 AIC. Provide AC input filters on incom ng power |ine.

2.8 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A

Use synbol s, nomencl ature and equi pnent nunbers specified, shown on the

drawi ngs and shown in the naintenance manual s

Interior (Indoor) Equipnent: Engraved nanmeplates, with letters not |ess

than 48 mm (3/16-i nch) high of brass with black-filled letters, or rigid

bl ack plastic with white letters permanently fastened to the equipnent.

Identify unit conponents such as coils, filters, fans, etc.

Ext eri or (Qutdoor) Equi prment: Brass namepl ates, with engraved bl ack

filled letters, not less than 48 nm (3/16-inch) high riveted or bolted

to the equipnent.

Control Itens: Label all tenperature and hum dity sensors, controllers

and control danpers. ldentify and | abel each item as they appear on the

control diagrans.

Val ve Tags and Lists:

1. Valve tags: Engraved black filled nunbers and letters not |ess than
13 mm (1/ 2-inch) high for nunber designation, and not |ess than 6.4
nm( 1/ 4-inch) for service designation on 19 gage 38 mm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain.

2. Valve lists: Typed or printed plastic coated card(s), sized 216
mm(8-1/2 inches) by 280 mm (11 i nches) showi ng tag nunber, valve
function and area of control, for each service or system Punch
sheets for a 3-ring notebook.

3. Provide detailed plan for each floor of the building indicating the
| ocation and val ve nunmber for each valve. ldentify |ocation of each
valve with a color coded thunb tack in ceiling

2.10 GALVAN ZED REPAI R COVPOUND

M 1. Spec. DOD P-21035B, paint form
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2.11 HVAC PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

A

Pi pe Supports: Conmply with MSS SP-58. Type Nunbers specified refer to
this standard. For selection and application comply with MSS SP-69.
Refer to Section 05 50 00, METAL FABRI CATIONS, for miscell aneous metal
support materials and prime coat painting requirenments.

Attachnent to Concrete Buil ding Construction

1. Concrete insert: MSS SP-58, Type 18

2. Self-drilling expansion shields and machi ne bolt expansi on anchors:
Pernmitted in concrete not |ess than 102 nm (four inches) thick when
approved by the COIR for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry not
| ess than 102 nmm (four inches) thick when approved by the COIR for
each job condition.

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable | oad

listed in MSS SP-58. For piping, provide adjustnent means for

controlling I evel or slope. Types 13 or 15 turn-buckles shall provide 38

nm (1-1/2 inches) mnimum of adjustnent and incorporate | ocknuts.

Al -thread rods are acceptable.

Hangers Supporting Multiple Pipes (Trapeze Hangers): Galvanized, cold

fornmed, |ipped steel channel horizontal nenber, not |ess than 41 nm by

41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to

accept special spring held, hardened steel nuts. Not permitted for steam

supply and condensate pi pi ng.

1. Al owabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).

2. Cuide individual pipes on the horizontal nmenber of every other
trapeze hanger with 6 mm (1/4-inch) U bolt fabricated fromsteel rod
Provi de Type 40 insul ation shield, secured by two 13nm (1/2-inch)
gal vani zed steel bands, or preinsulated calciumsilicate shield for
i nsul ated pi ping at each hanger.

Supports for Piping Systens:

1. Select hangers sized to encircle insulation on insulated piping.
Refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT
I NSULATI ON for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or preinsulated cal ci um
silicate shields. Provide Type 40 insulation shield or preinsul ated
calciumsilicate shield at all other types of supports and hangers
i ncl udi ng those for preinsul ated piping.

2. Piping Systens except H gh and Medium Pressure Steam (MSS SP-58):

a. Standard clevis hanger: Type 1; provide |ocknut.
b. Riser clanps: Type 8.
c. Wall brackets: Types 31, 32 or 33.
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d. Roller supports: Type 41, 43, 44 and 46.

e. Saddl e support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15. Preinsul ate.
g. U-bolt clanp: Type 24.

h. Copper Tube:

1) Hangers, clanps and ot her support material in contact with
tubi ng shall be painted with copper col ored epoxy paint,
pl astic coated or taped with non adhesive isolation tape to
prevent el ectrolysis.

2) For vertical runs use epoxy painted or plastic coated riser
cl anps.

3) For supporting tube to strut: Provide epoxy painted pipe straps
for copper tube or plastic inserted vibration isolation clanps.

4) Insulated Lines: Provide pre-insulated calciumsilicate shields
si zed for copper tube

i. Supports for plastic or glass piping: As recommended by the pipe
manuf acturer with black rubber tape extending one inch beyond
steel support or clanp.

H gh and Medi um Pressure Steam (MSS SP-58):

a. Provide eye rod or Type 17 eye nut near the upper attachnent.

b. Piping 50 mm (2 inches) and larger: Type 43 roller hanger.

c. Piping with Vertical Expansion and Contraction:

1) Moverent up to 20 mm (3/4-inch): Type 51 or 52 variable spring
unit with integral turn buckle and | oad indicator.

2) Movenent nore than 20 nm (3/4-inch): Type 54 or 55 constant
support unit with integral adjusting nut, turn buckle and
travel position indicator

Convertor and Expansi on Tank Hangers: My be Type 1 sized for the

shel | dianmeter. Insulation where required will cover the hangers.

2.12 Pl PE PENETRATI ONS
A. Install sleeves during construction for other than bl ocked out fl oor

openings for risers in nmechanical bays.
B. To prevent accidental liquid spills frompassing to a | ower |evel,

provi de the foll ow ng:

1

For sl eeves: Extend sl eeve 25 mm (one inch) above finished floor and
provi de seal ant for watertight joint.

For bl ocked out floor openings: Provide 40 mm (1-1/2 inch) angle set
in silicone adhesive around openi ng.

For drilled penetrations: Provide 40 nm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.
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C. Penetrations are not allowed through beans or ribs, but may be installed
in concrete beam fl anges. Any deviation fromthese requirenments nust
receive prior approval of COIR.

D. Sheet Metal, Plastic, or Misture-resistant Fiber Sleeves: Provide for
pi pe passing through floors, interior walls, and partitions, unless
brass or steel pipe sleeves are specifically called for bel ow.

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through
exterior walls bel ow grade. Make space between sl eeve and pi pe
watertight with a nodular or link rubber seal. Seal shall be applied at
bot h ends of sl eeve.

F. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating
Sl eeves: Provide for pipe passing through concrete beam fl anges, except
where brass pipe sleeves are called for. Provide sleeve for pipe passing
t hrough fl oor of nechanical roons, |aundry work roons, and ani mal roons
above basenment. Except in nechanical roons, connect sleeve with floor
pl at e.

G Brass Pipe Sleeves: Provide for pipe passing through quarry tile,
terrazzo or ceranmic tile floors. Connect sleeve with floor plate.

H. Sleeves are not required for wall hydrants for fire departnent
connections or in drywall construction.

I. Sleeve O earance: Sleeve through floors, walls, partitions, and beam
flanges shall be one inch greater in dianmeter than external dianeter of
pi pe. Sleeve for pipe with insulation shall be | arge enough to
accommodat e the insulation. Interior openings shall be caul ked tight
with fire stopping nmaterial and sealant to prevent the spread of fire
snoke, and gases.

J. Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JO NT
SEALANTS.

2.13 DUCT PENETRATI ONS

A. Provide curbs for roof nmounted piping, ductwork and equi pnent. Curbs
shal | be 18 inches high with continuously wel ded seans, built-in cant
strip, interior baffle with acoustic insulation, curb bottom hinged
curb adapter.

B. Provide firestopping for openings through fire and snoke barriers,
mai ntai ning mnimumrequired rating of floor, ceiling or wall assenbly.
See section 07 84 00, FIRESTOPPI NG

2.14 SPECI AL TOOLS AND LUBRI CANTS

A. Furnish, and turn over to the COIR tools not readily available
commercially, that are required for disassenbly or adjustnment of
equi pnent and machi nery furnished.
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Grease Quns with Attachnents for Applicable Fittings: One for each type
of grease required for each notor or other equipnent.

Refri gerant Tools: Provide system chargi ng/ Evacuati on equi pment, gauges,
fittings, and tools required for maintenance of furnished equi pnent.

Tool Containers: Hardwood or netal, pernmanently identified for in tended
service and nounted, or |ocated, where directed by the COTR

Lubricants: A mnimmof 0.95 L (one quart) of oil, and 0.45 kg (one
pound) of grease, of equi pnent manufacturer's reconmended grade and
type, in unopened containers and properly identified as to use for each
di fferent application.

2.15 WALL, FLOOR AND CEIl LI NG PLATES

A

Mat eri al and Type: Chrome plated brass or chronme plated steel, one piece
or split type with conceal ed hinge, with set screw for fastening to

pi pe, or sleeve. Use plates that fit tight around pipes, cover openings
around pi pes and cover the entire pipe sleeve projection.

Thi ckness: Not |ess than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0. 025-inch) for up to 80 mMm
(3-inch pipe), 0.89 mm (0.035-inch) for |arger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed |l ocations, in finished areas only. Provide a watertight joint in
spaces where brass or steel pipe sleeves are specified.

2.16 ASBESTCOS

Mat eri al s contai ning asbestos are not pernitted.

PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI Pl NG

A

Coordi nate | ocation of piping, sleeves, inserts, hangers, ductwork and
equi pnent. Locate piping, sleeves, inserts, hangers, ductwork and

equi pnent cl ear of wi ndows, doors, openings, |light outlets, and other
services and utilities. Prepare equi prent | ayout draw ngs to coordi nate
proper |location and personnel access of all facilities. Submit the
drawi ngs for review as required by Part 1. Follow manufacturer's
publ i shed recomendati ons for installation nethods not otherw se

speci fied.

Operati ng Personnel Access and (bservation Provisions: Select and
arrange all equi pnent and systens to provide clear view and easy access,
wi t hout use of portable |adders, for maintenance and operation of al
devi ces including, but not limted to: all equipnent itens, valves,
filters, strainers, transmtters, sensors, control devices. Al gages
and indicators shall be clearly visible by personnel standing on the
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floor or on permanent platforns. Do not reduce or change nai ntenance and

operati ng space and access provisions that are shown on the draw ngs.

Equi prent and Pi pi ng Support: Coordinate structural systenms necessary

for pipe and equi prent support with pi pe and equi prent | ocations to

pernit proper installation

Locati on of pipe sleeves, trenches and chases shall be accurately

coordi nated with equi pnent and pi ping | ocations.

Cutting Hol es:

1. Cut holes through concrete and nmasonry by rotary core drill.
Pneumati ¢ hanmer, inpact electric, and hand or manual hamer type
drill will not be allowed, except as permtted by COIR where working
area space is limted

2. Locate holes to avoid interference with structural menmbers such as
beans or grade beans. Holes shall be laid out in advance and drilling
done only after approval by COTR If the Contractor considers it
necessary to drill through structural nenbers, this matter shall be
referred to COTR for approval

3. Do not penetrate nenbrane waterproofing.

I nterconnection of Instrunentation or Control Devices: Cenerally,

el ectrical and pneumatic interconnections are not shown but nust be

provi ded.

M nor Piping: Cenerally, snall dianmeter pipe runs fromdrips and drains,

wat er cooling, and other service are not shown but nust be provided.

El ectrical Interconnection of Controls and Instrunents: This is

general ly not shown but nust be provided. This includes interconnections

of sensors, transmitters, transducers, control devices, control and

i nstrunentation panels, instruments and conputer workstations. Conply

wi t h NFPA- 70.

Protecti on and C eani ng

1. Equi prnent and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer's recommendati ons
and as approved by the COTR Danaged or defective itens in the
opi nion of the COTR, shall be replaced

2. Protect all finished parts of equi pnent, such as shafts and bearings
where accessible, fromrust prior to operation by neans of protective
grease coating and w apping. Cl ose pipe openings with caps or plugs
during installation. Tightly cover and protect fixtures and equi prent
agai nst dirt, water chemical, or mechanical injury. At conpletion of
all work thoroughly clean fixtures, exposed materials and equi pnent.
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Concrete and Grout: Use concrete and shrink conpensating grout 25 MPa
(3000 psi) mnimm specified in Section 03 30 00, CAST-1 N PLACE
CONCRETE.

Install gages, thernoneters, valves and other devices with due regard

for ease in reading or operating and maintaining said devices. Locate

and position thernmoneters and gages to be easily read by operator or
staff standing on floor or wal kway provided. Servicing shall not require

di smantl i ng adj acent equi prent or pipe work.

Install steam piping expansion joints as per nanufacturer’s

recommendati ons.

Work in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, CGENERAL REQUI REMENTS for relocation of existing equipnent,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, make alterations to existing service
piping at tinmes that will least interfere with nornmal operation of
the facility.

3. Cut required openings through existing masonry and reinforced
concrete using dianond core drills. Use of pneumatic hanmer type
drills, inmpact type electric drills, and hand or nanual hanmer type
drills, will be permitted only with approval of the COTR Locate
openings that will least effect structural slabs, colums, ribs or
beans. Refer to the COIR for determ nati on of proper design for
openi ngs through structural sections and openi ng | ayouts approval,
prior to cutting or drilling into structure. After COIR s approval
carefully cut opening through construction no |arger than absolutely
necessary for the required installation.

Swi t chgear/El ectrical Equiprment Drip Protection: Every effort shall be

made to elimnate the installation of pipe above electrical and

t el ephone switchgear. If this is not possible, encase pipe in a second

pipe with a mnimumof joints. Installation of piping, ductwork, |eak

protection apparatus or other installations foreign to the electrica
installation shall be located in the space equal to the width and depth
of the equipnment and extending fromto a height of 1.8 m(6 ft.) above

t he equi pment of to ceiling structure, whichever is |ower (NFPA 70).

| naccessi bl e Equi pnent :

1. Were the Governnent determ nes that the Contractor has installed
equi pment not conveniently accessible for operation and mai nt enance,
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equi pnrent shall be renoved and reinstalled or renedi al action
perforned as directed at no additional cost to the Governnent.

2. The term "conveniently accessible" is defined as capabl e of being
reached without the use of |adders, or wthout clinbing or crawing
under or over obstacles such as notors, fans, punps, belt guards,
transformers, high voltage |ines, piping, and ductwork.

3.2 TEMPORARY PI PI NG AND EQUI PMENT

A

Continuity of operation of existing facilities will generally require
tenmporary installation or relocation of equipnent and piping.

The Contractor shall provide all required facilities in accordance with
the requirenents of phased construction and nai ntenance of service. Al
pi pi ng and equi pnent shall be properly supported, sloped to drain
operate wi thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The

requi rements of Paragraph 3.1 apply.

Tenporary facilities and piping shall be conpletely renoved and any
openings in structures seal ed. Provide necessary blind flanges and caps
to seal open piping remaining in service

3.3 RIGA NG

A

Design is based on application of avail abl e equi pnent. Openings in
bui l ding structures are planned to acconmodat e desi gn schene.

Al ternative nethods of equi prent delivery may be of fered by Contractor
and will be considered by Governnment under specified restrictions of
phasi ng and nai ntenance of service as well as structural integrity of

t he bui I di ng.

Close all openings in the buil ding when not required for rigging
operations to naintain proper environnent in the facility for Governnent
operati on and nai nt enance of service.

Contractor shall provide all facilities required to deliver specified
equi pnent and pl ace on foundations. Attachnents to structures for

ri ggi ng purposes and support of equi pnent on structures shall be
Contractor's full responsibility. Upon request, the Government will
check structure adequacy and advi se Contractor of recomended
restrictions.

Contractor shall check all clearances, weight Iimtations and shal
offer a rigging plan designed by a Regi stered Professional Engineer. All
nodi fications to structures, including reinforcenment thereof, shall be
at Contractor's cost, tinme and responsibility.

Ri ggi ng plan and nethods shall be referred to COIR for evaluation prior
to actual work.

Restore building to original condition upon conpletion of rigging work.
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3.4 PI PE AND EQUI PMENT SUPPORTS

A

Wher e hanger spaci ng does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend

t he equi prent and piping fromthe channels. Drill or burn holes in

structural steel only with the prior approval of the COTR

Use of chain, wire or strap hangers; wood for bl ocking, stays and

braci ng; or, hangers suspended from pi pi ng above will not be permtted

Repl ace or thoroughly clean rusty products and paint with zinc priner.

Use hanger rods that are straight and vertical. Turnbuckles for vertica

adj ustnments may be onmitted where limted space prevents use. Provide a

nm ni mum of 15 nm (1/2-inch) cl earance between pi pe or piping covering

and adj acent worKk.

HVAC Hori zontal Pipe Support Spacing: Refer to MSS SP-69. Provide

addi ti onal supports at valves, strainers, in-line punps and other heavy

conmponents. Provide a support within one foot of each el bow.

HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clanps to
t he pi pe bel ow couplings, or welded to the pipe and rests supports
securely on the building structure.

2. Vertical pipe larger than the foregoing, support on base el bows or
tees, or substantial pipe |legs extending to the building structure.

Over head Supports:

1. The basic structural systemof the building is designed to sustain
t he | oads inposed by equi prent and piping to be supported overhead.

2. Provide steel structural nenbers, in addition to those shown, of
adequate capability to support the inposed |oads, located in
accordance with the final approved | ayout of equi pment and pi pi ng.

3. Tubing and capillary systens shall be supported in channel troughs.

Fl oor Supports:

1. Provide concrete bases, concrete anchor bl ocks and pedestals, and
structural steel systens for support of equi pment and pi pi ng. Anchor
and dowel concrete bases and structural systens to resist forces
under operating and seismc conditions (if applicable) without
excessi ve di spl acenent or structural failure.

2. Do not locate or install bases and supports until equi prent nmounted
t hereon has been approved. Size bases to match equi pnment nounted
t hereon plus 50 mm (2 inch) excess on all edges. Boiler foundations
shal | have horizontal dinmensions that exceed boil er base frane
di mensi ons by at |least 150 mMm (6 i nches) on all sides. Refer to
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structural draw ngs. Bases shall be neatly finished and snoot hed,
shall have chanfered edges at the top, and shall be suitable for
pai nting.

3. Al equipnent shall be shimred, |eveled, firmy anchored, and grouted
wi th epoxy grout. Anchor bolts shall be placed in sl eeves, anchored
to the bases. Fill the annul ar space between sleeves and bolts with a
granular material to pernmit alignment and realignment.

3.5 MECHANI CAL DEMOLI TI ON

A. Rigging access, other than indicated on the draw ngs, shall be provided
by the Contractor after approval for structural integrity by the COTR
Such access shall be provided without additional cost or tine to the
Government. Where work is in an operating plant, provide approved
protection fromdust and debris at all tines for the safety of plant
personnel and nmai ntenance of plant operation and environment of the
pl ant .

B. In an operating facility, nmaintain the operation, cleanliness and
safety. Governnment personnel will be carrying on their normal duties of
operating, cleaning and neintaining equi prent and pl ant operati on.
Confine the work to the inmedi ate area concerned; maintain cl eanliness
and wet down denolished materials to elimnate dust. Do not permit
debris to accunulate in the area to the detrinment of plant operation
Performall flame cutting to naintain the fire safety integrity of this
pl ant. Adequate fire extinguishing facilities shall be available at al
times. Performall work in accordance with recognized fire protection
standards. Inspection will be nade by personnel of the VA Medica
Center, and Contractor shall follow all directives of COTR with regard
to rigging, safety, fire safety, and mai ntenance of operations.

C. Conpletely renmove all piping, wiring, conduit, and other devices
associ ated with the equi pnrent not to be re-used in the new work. This
i ncludes all pipe, valves, fittings, insulation, and all hangers
i ncluding the top connection and any fastenings to building structura
systens. Seal all openings, after renoval of equi pnment, pipes, ducts,
and ot her penetrations in roof, walls, floors, in an approved manner and
in accordance with plans and specificati ons where specifically covered.
Structural integrity of the building systemshall be maintained.

Ref erence shall also be made to the drawi ngs and specifications of the
other disciplines in the project for additional facilities to be
dernol i shed or handl ed.

D. All valves including gate, globe, ball, butterfly and check, al
pressure gages and thernmonmeters with wells shall remain Governnent
property and shall be renopved and delivered to COIR and stored as
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directed. The Contractor shall renove all other material and equi pnent,
devi ces and denpolition debris under these plans and specifications. Such
mat eri al shall be renobved from Governnent property expeditiously and
shal | not be allowed to accumnul at e.

E. Asbestos Insulation Renmpbval: Conformto Section 02 82 11, TRADI TI ONAL
ASBESTOS ABATEMENT.
3.6 CLEANI NG AND PAI NTI NG
A. Prior to final inspection and acceptance of the plant and facilities for
beneficial use by the Governnent, the plant facilities, equipnent and
systens shall be thoroughly cleaned and painted. Refer to Section 09 91
00, PAI NTI NG
B. In addition, the follow ng special conditions apply:
1. Cleaning shall be thorough. Use solvents, cleaning materials and
nmet hods reconmended by the manufacturers for the specific tasks.
Renove all rust prior to painting and fromsurfaces to remain
unpai nted. Repair scratches, scuffs, and abrasions prior to applying
prime and finish coats.
2. Material And Equi prrent Not To Be Painted | ncl udes:

a. Motors, controllers, control switches, and safety switches.
b. Control and interlock devices.

c. Regul ators.

d. Pressure reducing val ves.

e. Control valves and thernpstatic el ements.

f. Lubrication devices and grease fittings.

g. Copper, brass, alumnum stainless steel and bronze surfaces.
h. Val ve stens and rotating shafts.

i. Pressure gauges and thernoneters.
j. dass
k. Narme pl ates.

3. Control and instrument panels shall be cleaned, danmaged surfaces
repaired, and shall be touched-up with nmatching paint obtained from
panel nmanufacturer.

4. Punps, notors, steel and cast iron bases, and coupling guards shal
be cl eaned, and shall be touched-up with the sane color as utilized
by the punp nmanufacturer

5. Tenporary Facilities: Apply paint to surfaces that do not have
existing finish coats.

6. Paint shall withstand the foll owi ng tenperatures w thout peeling or
di scol orati on
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a. Condensate and feedwater -- 38 degrees C (100 degrees F) on
i nsul ation jacket surface and 120 degrees C (250 degrees F) on
net al pi pe surface.

b. Steam-- 52 degrees C (125 degrees F) on insulation jacket surface
and 190 degrees C (375 degrees F) on netal pipe surface.

7. Final result shall be snpoth, even-colored, even-textured factory
finish on all itens. Conpletely repaint the entire piece of
equi pnrent if necessary to achieve this.
3.7 | DENTI FI CATI ON SI GNS

A. Provide lam nated plastic signs, with engraved |lettering not |less than
5 mm (3/16-inch) high, designating functions, for all equipnent,
switches, nmotor controllers, relays, meters, control devices, including
automatic control valves. Nonenclature and identification synbols shal
correspond to that used in maintenance manual , and in diagrans specified
el sewhere. Attach by chain, adhesive, or screws.

B. Factory Built Equi pnent: Metal plate, securely attached, with nane and
address of manufacturer, serial nunber, nobdel nunber, size, perfornmance.

C. Pipe ldentification: Refer to Section 09 91 00, PAI NTING

3.8 MOTOR AND DRI VE ALI GNVENT

A. Belt Drive: Set driving and driven shafts parallel and align so that the
correspondi ng grooves are in the same pl ane.

B. Direct-connect Drive: Securely mount notor in accurate alignnment so that
shafts are free fromboth angul ar and parallel msalignment when both
not or and driven machi ne are operating at nornal tenperatures.

3.9 LUBRI CATI ON

A. Lubricate all devices requiring lubrication prior to initial operation.
Fi el d-check all devices for proper |ubrication.

B. Equip all devices with required lubrication fittings or devices. Provide
a mnimumof one liter (one quart) of oil and 0.5 kg (one pound) of
grease of manufacturer's recommended grade and type for each different
application; also provide 12 grease sticks for |lubricated plug val ves.
Deliver all materials to COTR i n unopened containers that are properly
identified as to application.

C. Provide a separate grease gun with attachments for applicable fittings
for each type of grease applied

D. All lubrication points shall be accessible w thout disassenbling
equi pnent, except to renove access pl ates.

3.11 STARTUP AND TEMPORARY OPERATI ON
Start up equi pnent as described in equi prment specifications. Verify that
vibration is within specified tolerance prior to extended operation
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Tenporary use of equipnment is specified in Section 01 00 00, GENERAL
REQUI REMENTS, Article, TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL
EQUI PVENT.

3. 12 OPERATI NG AND PERFORVMANCE TESTS

A

Prior to the final inspection, performrequired tests as specified in
Section 01 00 00, GENERAL REQUI REMENTS and subnit the test reports and
records to the COTR.

Shoul d evi dence of mal function in any tested system or piece of

equi pnent or conponent part thereof, occur during or as a result of
tests, nake proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the CGovernment.

When conpl etion of certain work or systemoccurs at a tinme when fina
control settings and adjustnments cannot be properly nade to nmake
performance tests, then make perfornance tests for heating systens and
for cooling systens respectively during first actual seasonal use of
respective systens follow ng conpletion of work.

3. 13 I NSTRUCTI ONS TO VA PERSONNEL

Provide in accordance with Article, I NSTRUCTIONS, of Section 01 00 00,
GENERAL REQUI REMENTS
- --END- - -
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SECTI ON 23 05 12
GENERAL MOTOR REQUI REMENTS FOR HVAC AND STEAM GENERATI ON EQUI PMENT

PART 1 - GENERAL
1.1 DESCRI PTI ON:

This section specifies the furnishing, installation and connecti on of
not ors for HVAC and steam generati on equi prment.

1.2 RELATED WORK:

A

B.

C

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al

el ectrical requirenments conmon to nore than one Section of Division 26.
Section 23 05 11, COWMON WORK RESULTS FOR HVAC.

Section 23 74 13, PACKAGED, QUTDOCOR, CENTRAL- STATI ON Al R- HANDLI NG UNI TS.

1.3 SUBM TTALS:

A

In accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL

| NSTALLATI ONS, subnit the foll ow ng:

Shop Dr awi ngs:

1. Provide docunentation to denonstrate conpliance with draw ngs and
speci fications.

2. Include electrical ratings, efficiency, bearing data, power factor,
frame size, dinmensions, nmounting details, naterials, horsepower,
vol t age, phase, speed (RPM, enclosure, starting characteristics,
torque characteristics, code letter, full |oad and | ocked rotor
current, service factor, and lubrication method.

Manual s:

1. Subnit sinultaneously with the shop draw ngs, conpani on copies of
conplete installation, maintenance and operating manual s, including
techni cal data sheets and application data.

Certification: Two weeks prior to final inspection, unless otherw se

not ed, subnmit four copies of the follow ng certification to the COTR

1. Certification that the notors have been applied, installed, adjusted,
| ubricated, and tested according to manufacturer published
recommendati ons.

Conmpl et ed System Readi ness Checklists provided by the Commi ssi oni ng

Agent and conpl eted by the contractor, signed by a qualified technician

and dated on the date of conpletion, in accordance with the requirenents

of Section 23 08 00 COWM SSI ONI NG OF HVAC SYSTEMS.

1.4 APPLI CABLE PUBLI CATI ONS:
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A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.

B. National Electrical Manufacturers Association (NEM):

MG 1-2006 Rev. 1 2009 ..Mdtors and Generators

Mz 2-2001 Rev. 1 2007...Safety Standard for Construction and Gui de for
Sel ection, Installation and Use of Electric
Mot ors and Cenerators

C. National Fire Protection Association (NFPA):

70-2008................. National Electrical Code (NEC

D. Institute of Electrical and El ectronics Engineers (|EEE):

112-04. . ... ... . ... St andard Test Procedure for Pol yphase Induction
Mot ors and Generators

E. Anerican Society of Heating, Refrigerating and Air-Conditioning
Engi neers (ASHRAE) :

90.1-2007............... Energy Standard for Buil dings Except Low Ri se
Resi denti al Buil di ngs

PART 2 - PRODUCTS
2.1 MOTCRS:

A. For alternating current, fractional and integral horsepower notors, NEMA
Publications MG 1 and M5 2 shall apply.

B. Provide all electrical wiring, conduit, and devices necessary for the
proper connection, protection and operation of the systens. Provide
premiumefficiency type notors as schedul ed. Unl ess otherw se specified
for a particular application, use electric notors with the follow ng
requirements.

C. Single-phase Mdtors: Mtors for centrifugal fans and punps nmay be split
phase or pernanent split capacitor (PSC) type. Provide capacitor-start
type for hard starting applications.

D. Pol y-phase Mdotors: NEMA Design B, Squirrel cage, induction type.

1. Two Speed Mdtors: Each two-speed notor shall have two separate
wi ndi ngs. Provide a tinme- delay (20 seconds mininun) relay for
switching fromhigh to | ow speed.

E. Voltage ratings shall be as follows:

1. Single phase:
a. Motors connected to 120-volt systems: 115 volts.
b. Mdtors connected to 208-volt systens: 200 volts.
2. Three phase:
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a. Motors connected to 208-volt systens: 200 volts.

Nurmber of phases shall be as foll ows:

1. Motors, less than 373 W(1/2 HP): Single phase.

2. Motors, 373 W(1/2 HP) and | arger: 3 phase.

3. Exceptions:

a. Hernetically sealed notors

b. Mdtors for equi pment assenblies, less than 746 W (one HP), nay be
si ngl e phase provided the manufacturer of the proposed assenblies
cannot supply the assenblies with three phase notors.

Mot ors shall be designed for operating the connected | oads conti nuously

in a 40°C (104°F) environnment, where the notors are installed, wthout

exceedi ng the NEMA standard tenperature rises for the notor insulation.

If the motors exceed 40°C (104°F), the notors shall be rated for the

actual anbi ent tenperatures.

Mot or designs, as indicated by the NEMA code letters, shall be

coordinated with the connected | oads to assure adequate starting and

runni ng torque

Mot or Encl osures:

1. Shall be the NEMA types as specified and/or shown on the draw ngs.

2. Were the types of notor enclosures are not shown on the draw ngs,
they shall be the NEMA types, which are nost suitable for the
envi ronnental conditions where the notors are being install ed.

Encl osure requirenents for certain conditions are as foll ows:

a. Motors |located outdoors, indoors in wet or high hunmidity
| ocations, or in unfiltered airstreans shall be totally encl osed
type.

b. Where notors are located in an NEC 511 cl assified area, provide
TEFC expl osi on proof notor encl osures.

c. Were notors are located in a corrosive environment, provide TEFC
encl osures with corrosion resistant finish.

3. Enclosures shall be primed and finish coated at the factory with
manuf acturer's prinme coat and standard finish

Speci al Requirenents:

1. Where notor power requirenments of equi pnment furni shed deviate from
power shown on plans, provide electrical service designed under the
requi rements of NFPA 70 without additional tine or cost to the
Cover nnent .
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2. Assenblies of notors, starters, controls and interlocks on factory
assenbl ed and wired devices shall be in accordance with the
requi rements of this specification.

3. Wre and cable nmaterials specified in the electrical division of the
speci fications shall be nodified as foll ows:

a. Wring material |ocated where tenperatures can exceed 71 degrees C
(160 degrees F) shall be stranded copper with Teflon FEP
insulation with jacket. This includes wiring on the boilers.

b. Oher wiring at boilers and to control panels shall be NFPA 70
desi gnati on THWN

c. Provide shielded conductors or wiring in separate conduits for al
i nstrunentation and control systens where recomended by
manuf acturer of equi pnment.

4. Sel ect notor sizes so that the mbtors do not operate into the service
factor at maxi mumrequired | oads on the driven equi pnent. Motors on
punps shall be sized for non-overloading at all points on the punp
per f ormance curves.

5. Motors utilized with variable frequency drives shall be rated
“inverter-duty” per NEMA Standard, MGL, Part 31.4.4.2. Provide notor
shaft groundi ng apparatus that will protect bearings from damage from
stray currents.

K. Additional requirenments for specific notors, as indicated in the other

sections listed in Article 1.2, shall also apply.

Energy-Efficient Mdtors (Mdtor Efficiencies): Al permanently wred

pol yphase notors of 746 Watts (1 HP) or nore shall neet the mininmum
full-1oad efficiencies as indicated in the followi ng table. Mtors of
746 Watts or nore with opens drip-proof or totally encl osed fan-cool ed
encl osures shall be NEMA prenium efficiency type, unless otherw se

i ndi cated. Mdtors provided as an integral part of notor driven equi pnent
are excluded fromthis requirement if a mni mum seasonal or overal
efficiency requirenent is indicated for that equi pment by the provisions
of another section. Mtors not specified as “prenm um efficiency” shal
conply with the Energy Policy Act of 2005 ( EPACT).

M ni mum Prem um Effi ci enci es M ni mum Prem um Ef fi ci enci es
Open Dri p- Proof Totally Encl osed Fan- Cool ed
Rati ng 1200 1800 3600 Rati ng 1200 1800 3600
kW (HP) RPM RPM RPM kW (HP) RPM RPM RPM
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0.746 (1) 82.5% | 85.5% | 77.0% 0.746 (1) 82.5% | 85.50 | 77.0%
1.12 (1.5) | 86.5% |86.5% | 84.0% 1.12 (1.5) |87.5% | 86.5% | 84.0%
1.49 (2 87.5% | 86.5% | 85.5% 1.49 (2 88.5% | 86.5% | 85.5%
2.24 (3) 88.5% | 89.5% | 85.5% 2.24 (3) 89.5% | 89.5% | 86.5%
3.73 (5) 89.5% | 89.5% | 86.5% 3.73 (5) 89.5% | 89.5% | 88.5%
5.60 (7.5) |90.2% |91.0% | 88.5% 5.60 (7.5) |91.0% |91.7% |89 5%
7.46 (10) 91.7% | 91.7% | 89.5% 7.46 (10) 91.0% | 91.7% | 90.2%
11.2 (15) 91.7% | 93.0% | 90. 2% 11.2 (15) 91. 7% | 92.4% | 91. 0%
14.9 (20) 92.4% | 93.0% | 91.0% 14.9 (20) 91.7% | 93.0% | 91.0%
18.7 (25) 93.0% | 93.6% |91.7% 18.7 (25) 93.0% | 93.6% | 91.7%
22. 4 (30) 93. 6Y 94. 1% 91. 7% 22.4 (30) 93. 0% 93. 6% 91. 7%
29.8 (40) 94.1% | 94.1% | 92.4% 29.8 (40) 94.1% | 94.1% | 92. 4%
37.3 (50) 94.1% | 94.5% | 93. 0% 37.3 (50) 94.1% | 94.5% | 93. 0%
44.8 (60) 94.5% | 95.0% | 93.6% 448 (60) 94.5% | 95.00% | 93.6%
56.9 (75) 94.5% | 95.0% | 93. 6% 56.9 (75) 94.5% | 95.4% | 93. 6%
74.6 (100) | 95.0% | 95.4% | 93.6¥ 74.6 (100) | 95.0% |95 4% | 94.1¥
93.3 (125) | 95.0% |95 4% |94.1% 93.3 (125) | 95.0% |95.4% |95.0%
112 (150) 95.4% | 95.8% | 94. 10 112 (150) 95.8% | 95.8% | 95. 0%
149.2 (200) | 95.4% | 95.8% | 95.0% 149.2 (200) | 95.8% | 96.2% | 95.49%

M M ni mum Power Factor at Full Load and Rated Voltage: 90 percent at 1200

RPM 1800 RPM and 3600 RPM

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON:
Install notors in accordance with manufacturer’s recomrendati ons, the
NEC, NEMA, as shown on the draw ngs and/or as required by other sections
of these specifications.

3.2 FIELD TESTS

A. Performan electric insulation resistance Test using a negohmeter on
all nmotors after installation, before start-up. Al shall test free from
grounds.

B. Perform Load test in accordance with ANSI/|EEE 112, Test Method B, to
determ ne freedom from el ectrical or mechanical defects and conpliance
wi th performance data.

C. Insulation Resistance: Not |ess than one-half neg-ohm between stator
conductors and franme, to be determined at the tinme of final inspection.

3.3 STARTUP AND TESTI NG

A. The Conmmi ssioning Agent will observe startup and contractor testing of

sel ected equi pnment. Coordinate the startup and contractor testing
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schedul es wi th COTR and Conmi ssi oni ng Agent. Provide a mnimum of 7 days
prior notice.
3.5 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of nmanufacturer’s technical representative for four
hours to instruct VA personnel in operation and mai ntenance of units.

B. Subnit training plans and instructor qualifications in accordance with
the requirements of Section 23 08 00 — COW SSI ONI NG OF HVAC SYSTEMS.

---END- - -

23 05 12 - 6



Project No.: 595-17-104
SMOKI NG SHELTER FOR RESI DENTAL REHAB

SECTI ON 23 31 00
HVAC DUCTS AND CASI NGS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

B.

Duct work and accessories for HVAC including the follow ng:

1. Supply air, return air, outside air, exhaust, nake-up air, and relief
syst ens.

Definitions:

1. SMACNA Standards as used in this specification nmeans the HVAC Duct
Construction Standards, Metal and Fl exible.

2. Seal or Sealing: Use of liquid or nastic sealant, with or wthout
conpati bl e tape overlay, or gasketing of flanged joints, to keep air
| eakage at duct joints, seans and connections to an acceptable
m ni mum

3. Duct Pressure O assification: SMACNA HVAC Duct Construction
St andards, Metal and Fl exible.

4. Exposed Duct: Exposed to viewin a finished room

1.2 RELATED WORK

a.

Ceneral Mechani cal Requirenents: Section 23 05 11, COVMON WORK RESULTS
FOR HVAC and STEAM GENERATI ON.

1.3 QUALITY ASSURANCE

A

Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COVON WORK
RESULTS FOR HVAC and STEAM GENERATI ON.

Fire Safety Code: Conply w th NFPA 90A

Duct System Construction and Installation: Referenced SMACNA St andards
are the mni num acceptable quality.

Duct Sealing, Air Leakage Criteria, and Air Leakage Tests: Ducts shall
be seal ed as per duct sealing requirenents of SMACNA HVAC Air Duct
Leakage Test Manual for duct pressure classes shown on the draw ngs.
Duct accessories exposed to the air stream such as danpers of all types
(except snoke danpers) and access openings, shall be of the sane

mat erial as the duct or provide at |east the sane | evel of corrosion
resi st ance.

1.4 SUBM TTALS

A

Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
and SAMPLES.

Manuf acturer's Literature and Data:

1. Rectangul ar ducts:
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a. Schedul es of duct systens, materials and sel ected SMACNA
construction alternatives for joints, sealing, gage and
rei nf orcenent.

b. Duct liner.

c. Seal ants and gaskets.

d. Access doors.

2. Round and flat oval duct construction details:
Manufacturer's details for duct fittings.
Duct i ner.

Seal ants and gaskets.

Access sections.

® 20 T

Installation instructions.
3. Vol une danpers, back draft danpers.
4. Upper hanger attachments.
5. Fire danmpers, fire doors, and snoke dampers with installation
i nstructions.
Sound attenuators, including pressure drop and acoustic perfornmance.
7. Flexible ducts and clanps, with manufacturer's installation
i nstructions.
8. Fl exi bl e connections.
9. Instrunment test fittings.
10 Details and design analysis of alternate or optional duct systemns.
11 COWON WORK RESULTS FOR HVAC and STEAM GENERATI ON
C. Coordination Drawi ngs: Refer to article, SUBM TTALS, in Section 23 05
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. Anerican Society of Civil Engineers (ASCE)
ASCE7-05................ M ni mum Desi gn Loads for Buildings and O her
Structures
C. Anmerican Society for Testing and Materials (ASTM:
A167-99(2009)........... St andard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet, and Strip
A653-09................. St andard Specification for Steel Sheet,
Zinc-Coated (Gal vani zed) or Zinc-lron Al oy
coated (Gal vanneal ed) by the Hot-Dip process
A1011-09a............... Standard Specification for Steel, Sheet and
Strip, Hot rolled, Carbon, structural, Hi gh-
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Strength Low Al l oy, High Strength LowAlloy wth
| mproved Formability, and Utra-H gh Strength

B209-07................. St andard Specification for Al unm num and
Al um num Al | oy Sheet and Pl ate

C1071-05el.............. Standard Specification for Fibrous d ass Duct
Lining Insulation (Thermal and Sound Absor bi ng
Mat eri al )

E84-09a................. Standard Test Method for Surface Burning

Characteristics of Building Materials
D. National Fire Protection Association (NFPA):

90A-09........... ... ... Standard for the Installation of Air
Conditioning and Ventilating Systens
96-08. .................. Standard for Ventilation Control and Fire

Protection of Conmercial Cooking Operations
E. Sheet Metal and Air Conditioning Contractors National Association

( SMACNA) :
2nd Edition — 2005...... HVAC Duct Construction Standards, Metal and
Fl exi bl e

1st Edition - 1985...... HVAC Air Duct Leakage Test Manual

6th Edition — 2003...... Fi brous d ass Duct Construction Standards
F. Underwiters Laboratories, Inc. (UL):

181-08.................. Factory-Made Air Ducts and Air Connectors

555-06 ................. Standard for Fire Danpers

555S-06 ................ St andard for Snoke Danpers

PART 2 - PRODUCTS

2.1 DUCT MATERI ALS AND SEALANTS

A. Ceneral: Except for systens specified otherw se, construct ducts,
casi ngs, and accessories of gal vanized sheet steel, ASTM A653, coating
&0; or, alum num sheet, ASTM B209, alloy 1100, 3003 or 5052.

B. Specified Corrosion Resistant Systens: Stainless steel sheet, ASTM Al67,
Class 302 or 304, Condition A (annealed) Finish No. 4 for exposed ducts
and Finish No. 2B for conceal ed duct or ducts |ocated in nmechani cal
r oons.

C. Optional Duct Materials:

1. Grease Duct: Double wall factory-built grease duct, UL |abel ed and
conplying with NFPA 96 may be furnished in Iieu of specified
materials for kitchen and grill hood exhaust duct. Installation and
accessories shall conply with the manufacturers catal og data. Quter
jacket of exposed ductwork shall be stainless steel. Square and

23 31 00 - 3



Project No.: 595-17-104
SMOKI NG SHELTER FOR RESI DENTAL REHAB

rectangul ar duct shown on the drawings will have to be converted to
equi val ent round si ze.

D. Joint Sealing: Refer to SMACNA HVAC Duct Construction Standards,
par agraph S1.9.

1. Seal ant: Elastoneric conpound, gun or brush grade, maxi num 25 fl ane
spread and 50 snoke devel oped (dry state) conpounded specifically for
seal i ng ductwork as recommended by the manufacturer. Generally
provide liquid sealant, with or without conpatible tape, for |ow
clearance slip joints and heavy, permanently elastic, nmastic type
where clearances are larger. G| base caul king and gl azi ng conmpounds
are not acceptabl e because they do not retain elasticity and bond.

2. Tape: Use only tape specifically designated by the seal ant
manuf acturer and apply only over wet sealant. Pressure sensitive tape
shall not be used on bare nmetal or on dry seal ant.

3. Gaskets in Flanged Joints: Soft neoprene.

E. Approved factory made joints may be used

2.2 DUCT CONSTRUCTI ON AND | NSTALLATI ON

A. Regardl ess of the pressure classifications outlined in the SMACNA
St andards, fabricate and seal the ductwork in accordance with the
foll owi ng pressure classifications:

B. Duct Pressure C assification:

0 to 50 mm (2 inch)

> 50 mmto 75 mm (2 inch to 3 inch)

> 75 mmto 100 mm (3 inch to 4 inch)

Show pressure classifications on the floor plans.

C. Seal Cdass: Al ductwork shall receive Cass A Sea

D. Duct for Negative Pressure Up to 750 Pa (3 inch WG ): Provide for
exhaust duct between HEPA filters and exhaust fan inlet including
systens for Autopsy Suite exhaust.

1. Round Duct: Gal vani zed steel, spiral |ock seamconstruction with
standard slip joints.

2. Rectangul ar Duct: Galvanized steel, nminimm1.0 nm (20 gage),
Pittsburgh | ock seam conpanion angle joints 32 mmby 3.2 mm (1-1/4
by 1/8 inch) mininumat not nore than 2.4 m (8 feet) spacing
Approved pre-nmanufactured joints are acceptable in |ieu of conpanion
angl es.

E. Round and Flat Oval Ducts: Furnish duct and fittings nmade by the sane
manufacturer to insure good fit of slip joints. Wen subnmtted and
approved in advance, round and flat oval duct, with size converted on
the basis of equal pressure drop, may be furnished in |ieu of
rectangul ar duct desi gn shown on the draw ngs.
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1. Elbows: Dianeters 80 through 200 mm (3 through 8 inches) shall be two
sections die stanped, all others shall be gored construction, maximm
18 degree angle, with all seans continuously wel ded or standi ng seam
Coat gal vani zed areas of fittings damaged by wel ding with corrosion
resi stant al um num pai nt or gal vani zed repair conmpound
2. Provide bell mouth, conical tees or taps, laterals, reducers, and
other lowloss fittings as shown in SMACNA HVAC Duct Construction
St andar ds.
3. Ribbed Duct Option: Lighter gage round/ oval duct and fittings nmay be
furni shed provided certified tests indicating that the rigidity and
performance is equival ent to SMACNA standard gage ducts are
subnitted
a. Ducts: Manufacturer's published standard gage, (®0 coating, spira
| ock seam construction with an intermediate standing rib

b. Fittings: May be manufacturer's standard as shown in published
catal ogs, fabricated by spot welding and bondi ng with neoprene
base cenent or nmachine formed seamin |lieu of continuous wel ded
seans.

4. Provide flat side reinforcement of oval ducts as recomended by the
manuf acturer and SMACNA HVAC Duct Construction Standard S3.13.
Because of high pressure |oss, do not use internal tie-rod
rei nforcenment unl ess approved by the COTR

F. Casings and Pl enuns: Construct in accordance with SMACNA HVAC Duct
Construction Standards Section 6, including curbs, access doors, pipe
penetrations, elimnators and drain pans. Access doors shall be hol | ow
netal, insulated, with | atches and door pulls, 500 mm (20 inches) wide
by 1200 - 1350 mm (48 - 54 inches) high. Provide view port in the doors
where shown. Provide drain for outside air |ouver plenum CQutside air
pl enum shall have exterior insulation. Drain piping shall be routed to
the nearest floor drain.

G Vol une Danpers: Single blade or opposed blade, multi-Ilouver type as
detailed in SMACNA Standards. Refer to SMACNA Detail Figure 2-12 for
Single Blade and Figure 2.13 for Milti-blade Vol une Danpers.

H. Duct Hangers and Supports: Refer to SMACNA Standards Section |IV. Avoid
use of trapeze hangers for round duct.

Ductwork in excess of 620 cnf (96 square inches) shall be protected

unl ess the duct has one dinension |less than 150 mm (6 inches)if it

passes through the areas listed below. Refer to the Mssion Critical

Physi cal Design Manual for VA Facilities. This applies to the

fol | owi ng:

1. Agent cashier spaces
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Perimeter partitions of caches
Perineter partitions of conputer roons
Perimeter of a COOP sites

Perinmeter partitions of Entrances

IS

Security control centers (SCC

2.3 DUCT LI NER

A. Duct sizes shown on draw ngs for lined duct are clear opening inside
['ining.

B. Duct liner is only permitted to be used for return, relief and general
exhaust ducts. Duct liner is not permtted for outside air ducts,
supply air ducts or any other positive pressure ductwork (provide
exterior insulation only).

C. Rectangul ar Duct or Casing Liner: ASTM Cl1071, Type | (flexible), or Type
Il (board), 25 nm (one inch) m ninmmthickness, applied with nechanica
fasteners and 100 percent coverage of adhesive in conformance with
SMACNA, Duct Liner Application Standard.

D. Round and Oval Duct Liner: Factory fabricated double-walled with 50 mm
(two inch) thick sound insulation and i nner perforated gal vani zed net al
liner. Construction shall conply with flane and snoke rating required by
NFPA 90A. Metal liner shall be 1.0 to 0.60 nm (20 to 24 gage) havi ng
perforations not exceeding 2.4 mm (3/32 inch) dianeter and approxi mately
22 percent free area. Metal liner for fittings need not be perforated
Assenbl i es shall be conplete with continuous sheet Mylar liner, 2 ml
t hi ckness, between the perforated Iiner and the insulation to prevent
erosion of the insulation. Provide liner couplings/spacer for netal
liner. At the end of insulated sections, provide insulation end fittings
to reduce outer shell to liner size. Provide |iner spacing/concentricity
| eavi ng ai rway unobstructed

2.4 DUCT ACCESS DOORS, PANELS AND SECTI ONS

A. Provide access doors, sized and | ocated for maintenance work, upstream
in the follow ng | ocations:

1. Each duct mounted coil and hunidifier.

2. Each fire danper (for link service), snoke danper and autonatic
control danmper.

3. Each duct nounted snoke detector.

4. For cleaning operating roomsupply air duct and kitchen hood exhaust
duct, locate access doors at 6 m (20 feet) intervals and at each
change in duct direction.

B. Openings shall be as large as feasible in small ducts, 300 nm by 300 mMm
(12 inch by 12 inch) mninum where possi ble. Access sections in

23 31 00 - 6



Project No.: 595-17-104
SMOKI NG SHELTER FOR RESI DENTAL REHAB

i nsul ated ducts shall be double-wall, insulated. Transparent

shat terproof covers are preferred for uninsul ated ducts.

1. For rectangul ar ducts: Refer to SMACNA HVAC Duct Construction
Standards (Figure 2-12).

2. For round and flat oval duct: Refer to SMACNA HVAC duct Construction
St andards (Figure 2-11).

2.5 FI RE DAMPERS

A. Gl vani zed steel, interlocking blade type, UL listing and |abel, 1-1/2
hour rating, 70 degrees C (160 degrees F) fusible line, 100 percent free
opening with no part of the blade stack or danper frame in the air
stream

B. Fire danpers in wet air exhaust shall be of stainless steel
construction, all others may be gal vani zed steel.

C. Mnimumrequirenments for fire danpers:

1. The danper frame may be of design and length as to function as the
nmounting sleeve, thus elimnating the need for a separate sl eeve, as
all owed by UL 555. Ot herwi se provide sleeves and nounting angl es,
mnimum 1.9 mm (14 gage), required to provide installation equival ent
to the danper manufacturer's UL test installation.

2. Submit manufacturer's installation instructions confornming to UL
rating test.

2.6 SMOKE DAMPERS
A. Maxi mum air velocity, through free area of open danper, and pressure

| oss: Low pressure and medi um pressure duct (supply, return, exhaust,

outside air): 450 minin (1500 fpn). Maxi mum static pressure loss: 32 Pa

(0.13 inch WG).

B. Maxi mum air | eakage, closed danper: 0.32 cubic neters /mn/square neter

(4.0 CFM per square foot) at 750 Pa (3 inch WG ) differential pressure.

C. Mnimumrequirenents for danpers:

1. Shall conply with requirenents of Table 6-1 of UL 555S, except for
the Fire Endurance and Hose Stream Test.

2. Frame: @Gl vani zed steel channel with side, top and bottom stops or
seal s.

3. Bl ades: Gal vani zed steel, parallel type preferably, 300 mm (12 inch)
maxi mum wi dt h, edges seal ed with neoprene, rubber or felt, if
required to neet minimum | eakage. Airfoil (streamined) type for
m ni mum noi se generation and pressure drop are preferred for duct
nount ed danpers.

4. Shafts: Galvani zed steel.

5. Bearings: Nylon, bronze sleeve or ball type.

Har dwar e: Zi nc pl at ed.
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7. Operation: Autonatic open/close. No snpke danper that requires nanual
reset or link replacenment after actuation is acceptable. See draw ngs
for required control operation.

D. Motor operator (actuator): Provide pneunmatic or electric as required by
the automatic control system externally nmounted on stand-offs to allow
conpl ete insul ati on coverage.

2.7 COVBI NATI ON FI RE AND SMOKE DAMPERS

Combi nation fire and snoke danpers: Milti-blade type units neeting all

requi rements of both fire danpers and snoke danpers shall be used where

shown and nay be used at the Contractor's option where applicable.
2.8 FI RE DOORS

Gal vani zed steel, interlocking blade type, UL listing and |abel, 71

degrees C (160 degrees F) fusible link, 3 hour rating and approved for

openings in Class Afire walls with rating up to 4 hours, 100 percent
free opening with no part of the blade stack or danper frame in the air
stream

2.9 FLEXI BLE Al R DUCT

A. Ceneral: Factory fabricated, conplying with NFPA 90A for connectors not
passi ng through floors of buildings. Flexible ducts shall not penetrate
any fire or snoke barrier which is required to have a fire resistance
rating of one hour or nore. Flexible duct |Iength shall not exceed 1.5 m
(5 feet). Provide insulated acoustical air duct connectors in supply air
duct systens and el sewhere as shown.

B. Flexible ducts shall be listed by Underwiters Laboratories, Inc.,
conplying with UL 181. Ducts larger than 200 mm (8 inches) in dianeter
shall be Class 1. Ducts 200 mm (8 inches) in dianeter and snaller may be
Class 1 or Cass 2.

C. Insulated Flexible Air Duct: Factory nade including mneral fiber
insulation with maxi num C factor of 0.25 at 24 degrees C (75 degrees F)
nmean tenperature, encased with a | ow perneability npisture barrier outer
jacket, having a puncture resistance of not |ess than 50 Beach Units.
Acoustic insertion |loss shall not be less than 3 dB per 300 mm (foot) of
strai ght duct, at 500 Hz, based on 150 mMm (6 i nch) duct, of 750 mimn
(2500 fpm.

D. Application Criteria:

1. Tenperature range: -18 to 93 degrees C (0 to 200 degrees F) internal.

2. Maxi mum working velocity: 1200 mimn (4000 feet per nminute).

3. M nimumworking pressure, inches of water gage: 2500 Pa (10 inches)
positive, 500 Pa (2 inches) negative.

E. Duct Cd anps: 100 percent nylon strap, 80 kg (175 pounds) m ni num | oop
tensile strength manufactured for this purpose or stainless steel strap
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wi th cadm um pl ated worm gear tightening device. Apply clanps with
seal ant and as approved for UL 181, Class 1 installation.

2.10 FLEXI BLE DUCT CONNECTI ONS
VWhere duct connections are nmade to fans, air termnal units, and air
handling units, install a non-conbustible flexible connection of 822 g
(29 ounce) neoprene coated fiberglass fabric approximately 150 nm (6
i nches) wi de. For connections exposed to sun and weat her provide hypal on
coating in lieu of neoprene. Burning characteristics shall conformto
NFPA 90A. Securely fasten flexible connections to round ducts with
stainl ess steel or zinc-coated iron draw bands with worm gear fastener.
For rectangul ar connections, crinp fabric to sheet netal and fasten
sheet netal to ducts by screws 50 mm (2 inches) on center. Fabric shal
not be stressed other than by air pressure. Allow at |east 25 mm (one
inch) slack to insure that no vibration is transmitted.

2.11 SOUND ATTENUATI NG UNI TS

A. Casing, not less than 1.0 nm (20 gage) gal vani zed sheet steel, or 1.3 mm
(18 gage) alumnumfitted with suitable flanges to nake cl ean airtight
connections to ductwork. Sound-absorbent nmaterial faced with glass fiber
cloth and covered with not less than 0,6 mm (24 gage) or heavier
gal vani zed perforated sheet steel, or 0.85 mm (22 gage) or heavier
perforated al um num Perforations shall not exceed 4 mm (5/32-inch)

di amet er, approximately 25 percent free area. Sound absorbent materi al
shal |l be long glass fiber acoustic blanket neeting requirenments of NFPA
90A.

B. Entire unit shall be conpletely air tight and free of vibration and
buckling at internal static pressures up to 2000 Pa (8 inches WG ) at
operating velocities.

C. Pressure drop through each unit: Not to exceed indicated val ue at design
air quantities indicated.

D. Subnit conpl ete i ndependent |aboratory test data showi ng pressure drop
and acoustical performance.

E. Cap open ends of attenuators at factory with plastic, heavy duty paper,
cardboard, or other appropriate nmaterial to prevent entrance of dirt,
water, or any other foreign nmatter to inside of attenuator. Caps shal
not be renpved until attenuator is installed in duct system

2. 12 PREFABRI CATED ROOF CURBS
Gal vani zed steel or extruded al um num 300 mm (12 inches) above finish
roof service, continuous wel ded corner seans, treated wood nailer, 40 nm
(1-1/2 inch) thick, 48 kg/cubic nmeter (3 pound/cubic feet) density rigid
nm neral fiberboard insulation with netal liner, built-in cant strip
(except for gypsum or tectum decks). For surface insulated roof deck,
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provide raised cant strip (recessed nmounting flange) to start at the
upper surface of the insulation. Curbs shall be constructed for pitched
roof or ridge nounting as required to keep top of curb |evel.

2.15 DUCT MOUNTEDTHERMOMETER (Al R)

A

Stem Type Thernoneters: ASTM E1, 7 inch scale, red appearing nercury,

I ens front tube, cast alum num case with enanel finish and clear glass

or pol ycarbonate wi ndow, brass stem 2 percent of scale accuracy to ASTM

E77 scale calibrated in degrees Fahrenheit.

Ther nonet er Supports:

1. Socket: Brass separable sockets for thernoneter stens with or wthout
extensions as required, and with cap and chain

2. Flange: 3 inch outside dianmeter reversible flange, designed to fasten
to sheet nmetal air ducts, with brass perforated stem

2.17 I NSTRUMENT TEST FI TTI NGS

A

Manufactured type with a mninmum50 mm (two inch) Iength for insul ated
duct, and a nmininmum 25 mm (one inch) length for duct not insulated. Test
hol e shall have a flat gasket for rectangular ducts and a concave gasket
for round ducts at the base, and a screw cap to prevent air |eakage.
Provi de instrunent test holes at each duct or casing nounted tenperature
sensor or transnitter, and at entering and | eaving side of each heating
coil, cooling coil, and heat recovery unit.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Conply with provisions of Section 23 05 11, COMMON WORK RESULTS FOR HVAC
and STEAM GENERATI ON, particul arly regardi ng coordi nation with other
trades and work in existing buildings.

Fabricate and install ductwork and accessories in accordance with

referenced SMACNA St andar ds:

1. Drawi ngs show the general |ayout of ductwork and accessories but do
not show all required fittings and offsets that may be necessary to
connect ducts to equi pnent, boxes, diffusers, grilles, etc., and to
coordi nate with other trades. Fabricate ductwork based on field
nmeasurenments. Provide all necessary fittings and offsets at no
additional cost to the government. Coordinate with other trades for
space available and relative |ocation of HVAC equi pnent and
accessories on ceiling grid. Duct sizes on the draw ngs are inside
di mensi ons which shall be altered by Contractor to other dinensions
with the same air handling characteristics where necessary to avoid
interferences and clearance difficulties.

23 31 00 - 10



Project No.: 595-17-104
SMOKI NG SHELTER FOR RESI DENTAL REHAB

2. Provide duct transitions, offsets and connections to danpers, coils,
and ot her equi pment in accordance with SMACNA Standards, Section |1
Provi de streamnliner, when an obstruction cannot be avoi ded and mnust
be taken in by a duct. Repair gal vani zed areas wi th gal vani zi ng
repair conpound

3. Provide bolted construction and tie-rod reinforcement in accordance
wi th SMACNA St andar ds.

4. Construct casings, elimnators, and pi pe penetrations in accordance
wi th SMACNA Standards, Chapter 6. Design casing access doors to sw ng
agai nst air pressure so that pressure helps to maintain a tight seal

Install duct hangers and supports in accordance with SMACNA St andards,

Chapter 4.

Install fire danpers, snoke danpers and conbi nation fire/snoke danpers

in accordance with the manufacturer's instructions to conformto the

installation used for the rating test. Install fire danpers, snpke
danmpers and conbi nation fire/snoke danpers at |ocations indicated and
where ducts penetrate fire rated and/or snoke rated walls, shafts and
where required by the COTR.  Install with required perineter nounting
angl es, sl eeves, breakaway duct connections, corrosion resistant
springs, bearings, bushings and hinges per UL and NFPA. Denopnstrate
re-setting of fire danpers and operation of snoke danpers to the COTR

Seal openings around duct penetrations of floors and fire rated

partitions with fire stop material as required by NFPA 90A

Fl exi bl e duct installation: Refer to SMACNA St andards, Chapter 3. Ducts

shal | be continuous, single pieces not over 1.5 m (5 feet) |ong (NFPA

90A), as straight and short as feasible, adequately supported.

Centerline radius of bends shall be not |ess than two duct dianeters.

Make connections with clanps as recommended by SMACNA. C anp per SMACNA

with one clanp on the core duct and one on the insul ation jacket.

Fl exi bl e ducts shall not penetrate floors, or any chase or partition

designated as a fire or snoke barrier, including corridor partitions

fire rated one hour or two hour. Support ducts SMACNA St andards.

Where diffusers, registers and grilles cannot be installed to avoid

seeing inside the duct, paint the inside of the duct with flat black

paint to reduce visibility.

Control Danper Installation:

1. Provide necessary blank-off plates required to install danpers that
are snaller than duct size. Provide necessary transitions required to
i nstall danpers |arger than duct size.
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2. Assenble multiple sections danpers with required interconnecting
I i nkage and extend required nunber of shafts through duct for
external nounting of danper notors.

3. Provide necessary sheet nmetal baffle plates to elimnate
stratification and provide air volunes specified. Locate baffles by
experimentation, and affix and seal permanently in place, only after
stratification problemhas been elim nated.

4. Install all danper control/adjustnent devices on stand-offs to all ow
conpl ete coverage of insulation.

I. Air Flow Measuring Devices (AFMD): Install units with mninmm straight
run di stances, upstream and downstream as recomended by the
manuf act ur er.

J. Low Pressure Duct Liner: Install in accordance with SMACNA, Duct Liner
Application Standard.

K. Protection and Cl eani ng: Adequately protect equi pment and materials
agai nst physi cal damage. Pl ace equipnent in first class operating
condition, or return to source of supply for repair or replacenent, as
det erm ned by COTR Protect equiprment and ducts during construction
agai nst entry of foreign matter to the inside and cl ean both inside and
out si de before operation and painting. Wen new ducts are connected to
exi sting ductwork, clean both new and existing ductwork by nopping and
vacuum cl eani ng i nsi de and outsi de before operation.

3.2 DUCT LEAKAGE TESTS AND REPAI R

A. Ductwork | eakage testing shall be perforned by the Testing and Bal anci ng
Contractor directly contracted by the General Contractor and independent
of the Sheet Metal Contractor.

B. Ductwork | eakage testing shall be perforned for the entire air
distribution system (including all supply, return, exhaust and reli ef
ductwork), section by section, including fans, coils and filter
sections. Based upon satisfactory initial duct |eakage test results, the
scope of the testing may be reduced by the COTR on ductwork constructed
to the 500 Pa (2" WG duct pressure classification. 1In no case shal
the | eakage testing of ductwork constructed above the 500 Pa (2" WG
duct pressure classification or ductwork | ocated in shafts or other
i naccessi bl e areas be elim nated.

C. Test procedure, apparatus and report shall conformto SMACNA Leakage
Test manual. The maxi mum | eakage rate allowed is 4 percent of the design
air flowrate.

D. All ductwork shall be leak tested first before enclosed in a shaft or
covered in other inaccessible areas.
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E. All tests shall be perfornmed in the presence of the COIR and the Test
and Bal ance agency. The Test and Bal ance agency shall neasure and record
duct | eakage and report to the COTR and identify |eakage source with
excessi ve | eakage.

F. If any portion of the duct systemtested fails to nmeet the perm ssible
| eakage | evel, the Contractor shall rectify sealing of ductwork to bring
it into conpliance and shall retest it until acceptable | eakage is
dermonstrated to the COTR

G Al tests and necessary repairs shall be conpleted prior to insulation
or conceal nent of ductworKk.

H Make sure all openings used for testing flow and tenperatures by TAB
Contractor are seal ed properly.

3. 3 OPERATI NG AND PERFORMANCE TESTS

Refer to Section 23 05 11, COVWON WORK RESULTS FOR HVAC and STEAM
GENERATI ON
- --END- - -
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SECTI ON 23 74 13
PACKAGED, OUTDOOR, CENTRAL-STATI ON Al R- HANDLI NG UNI TS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

Roof top air handling units including integral conponents specified

her ei n.

Definitions: Roof Top Air Handling Unit(Roof Top Units, RTU): A factory
fabricated assenbly consisting of fan, coils, filters, and other
necessary equi prment to performone or nore of the follow ng functions of
circul ating, cleaning, heating, cooling, humdifying, dehum difying, and
nm xing of air. Design capacities of units shall be as schedul ed on the
dr awi ngs.

1.2 RELATED WORK

A

Section 23 05 11, COVMMON WORK RESULTS FOR HVAC. Ceneral mechani cal
requirements and itens, which are common to nore than one section of

Di vi si on 23.

Section 23 31 00, HVAC DUCTS and CASI NGS: Requirenents for flexible duct
connectors, sound attenuators and sound absorbing duct Iining.

Section 23 05 12, GENERAL MOTOR REQUI REMENTS FOR HVAC and STEAM
GENERATI ON EQUI PMENT: Types of notors.

1.3 QUALITY ASSURANCE

A

Refer to Article, Quality Assurance, in Section 23 05 11, COVMON WORK
RESULTS FOR HVAC.
Air Handling Units Certification
1. Air Handling Units with Housed Centrifugal Fans: The air handling
units shall be certified in accordance with AHRI 430 and tested/rated
i n accordance with AHRI 260.
2. Air Handling Units with Pl enum Fans:
a. Air Handling Units with a single Plenum Fan shall be certified in
accordance with AHRI 430 and tested/rated in accordance with AHRI
260.
b. Air handling Units with Multiple Fans in an Array shall be tested
and rated in accordance with AHRI 430 and AHRI 260.
Heati ng, Cooling, and Air Handling Capacity and Performance Standards:
AHRI 430, AHRI 410, ASHRAE 51, and AMCA 210.
Performance Criteria:
1. The fan BHP shall include all systemeffects for all fans and v-belt
drive |l osses for housed centrifugal fans.
2. The fan nmotor shall be selected within the rated nanepl ate capacity,
wi t hout relying upon NEMA St andard Service Factor.
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3. Select the fan operating point as foll ows:
a. Forward Curve and Axial Flow Fans: Right hand side of peak
pressure point.
b. Air Foil, Backward Inclined, or Tubular Fans |ncluding Pl enum
Fans: At or near the peak static efficiency but at an appropriate
di stance fromthe stall line.
4., Qperating Limts: AMCA 99 and Manufacturer’s Reconmendati ons.
E. Units shall be factory-fabricated, assenbled, and tested by a
manuf acturer, in business of manufacturing sinmlar air-handling units
for at least five (5) years.

1.4 SUBM TTALS:

A. The contractor shall, in accordance with Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA, and SAMPLES, furnish a conplete subnission for
all roof top units covered in the project. The subm ssion shall include
all information listed below Partial and inconplete subm ssions shal

be rejected w thout reviews.

B. Manufacturer's Literature and Dat a:

1. Subnittals for RTUs shall include fans, drives, notors, coils, mxing
box with outside/return air danpers, filter housings, blender
sections , and all other related accessories. The contractor shal
provi de custom draw ngs showi ng total air handling unit assenbly
i ncl udi ng di nensi ons, operating weight, access sections, flexible
connections, door sw ngs, controls penetrations, electrica
di sconnect, lights, duplex receptacles, switches, wiring, utility
connection points, unit support system vibration isolators, drain
pan, pressure drops through each conponent (filter, coil etc) and
riggi ng points.

2. Submittal drawi ngs of section or conmponent only, will not be
acceptable. Contractor shall also subnit performance data including
performance test results, charts, curves or certified conmputer
sel ection data; data sheets; fabrication and insulation details; if
the unit cannot be shipped in one piece, the contractor shal
i ndi cate the nunber of pieces that each unit will have to be broken
into to neet shipping and job site rigging requirements. This data
shall be submitted in hard copies and in electronic version
conpati bl e to Aut oCAD version used by the VA at the tinme of
submi ssi on.

3. Submit sound power |evels in each octave band for fan and at entrance
and di scharge of RTUs at schedul ed conditions. Include sound
attenuator capacities and item zed i nternal conmponent attenuation.
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Internal lining of supply air ductwork with sound absorbing nateri al
is not permtted.

4. Provide fan curves showi ng Liters/ Second (cubic feet per mnute),
static pressure, efficiency, and horsepower for design point of
operation and at nmaxi mum design Liters/Second (cubic feet per mnute)
and 110 percent of design static pressure.

5. Submit total fan static pressure, external static pressure, for RTU
including total, inlet and di scharge pressures, and item zed
specified internal |osses and unspecified internal |osses. Refer to
air handling unit schedul e on draw ngs.

C. Mai ntenance and operating manuals in accordance with Section 01 00 00,

GENERAL REQUI REMENTS. Include instructions for lubrication, filter

repl acement, notor and drive replacenent, spare part lists, and wiring

di agr ans.

D. Subnmit witten test procedures two weeks prior to factory testing

Submit witten results of factory tests for approval prior to shipping.

F. Subnit shipping information that clearly indicates how the units will be
shi pped in conpliance with the descriptions bel ow

1. Units shall be shipped in one (1) piece where possible and in shrink
wrapping to protect the unit fromdirt, noisture and/or road salt.

2. If not shipped in one (1) piece, provide manufacturer approved
shi pping splits where required for installation or to neet shipping
and/or job site rigging requirenents in nodul ar sections. Indicate
clearly that the shipping splits shown in the subnmttals have been
verified to acconmpdat e the construction constraints for rigging as
required to conplete installation and renoval of any section for
repl acement through avail abl e access wit hout adversely affecting
ot her sections.

3. If shipping splits are provided, each conponent shall be individually
shrink wrapped to protect the unit and all necessary hardware (e.g.
bolts, gaskets etc.) will be included to assenble unit on site (see
section 2.1.A4).

4. Lifting lugs will be provided to facilitate rigging on shipping

splits and joining of segnments. |If the unit cannot be shipped in one
pi ece, the contractor shall indicate the nunber of pieces that each
unit will have to be broken into to nmeet shipping and job site

ri gging requirenments.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
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Air-Conditioning, Heating, and Refrigeration Institute (AHRI):

260-01.................. Sound Rating of Ducted Air Myving and
Condi ti oni ng Equi prment

410-01.................. Standard for Forced-Circulation Air-Heating and
Air-Cooling Coils

430-09. ........ ... . Standard for Central Station Air Handling Units

AHRI - DCAACP. . ........... Directory of Certified Applied Air Conditioning
Product s

Air Moving and Conditioning Association (AMCA):

210-07. ... .. oo Laboratory Methods of Testing Fans for Rating

Anti-Friction Bearing Manufacturer's Association, Inc. (AFBMA):

9-90 (R2008)............ Load Ratings and Fatigue life for Ball Bearings

American Society of Heating, Refrigerating and Air Conditi oning
Engi neers ( ASHRAE) :

51-2007................. Laboratory Methods of Testing Fans for Rating

American Society for Testing and Materials (ASTM:

A653/ 653M02. . .......... Steel Sheet, Zinc-Coated (Gal vani zed) or Zinc-
Iron Alloy-Coated (Gal vanneal ed) by the Hot-Dip
Process

B117-07a................ Salt Spray (Fog) Testing

C1071-05el.............. Standard Specification for Fibrous d ass Duct
Li ning I nsul ation (Thernmal and Sound Absor bi ng
Mat eri al )

D1654-08. ............... Standard Met hod for Eval uation of Painted or

Coat ed Speci nens Subjected to Corrosive
Envi ronment s

D1735-08................ WAt er Resi stance of Coatings Using Water Fog
Appar at us

D3359-08................ Standard Test Methods for Measuri ng Adhesi on by
Tape Test

E84-10.................. St andard Test Method for Surface Burning

Characteristics of Building Materials
Anti-Friction Bearing Manufacturer's Association, Inc. (AFBM):

9-90......... Load Ratings and Fatigue life for Ball Bearings

Mlitary Specifications (MI. Spec.):

DOD- P- 21035A-2003. . ... .. Pai nt, Hi gh Zinc Dust Content, Gal vani zing
Repai r

National Fire Protection Association (NFPA):

NFPA 90A. . .............. Standard for Installation of Air Conditioning

and Ventil ating Systems, 2009

23 74 13 - 4



Project No.: 595-17-104
SMOKI NG SHELTER FOR RESI DENTAL REHAB

J. Energy Policy Act of 2005 (P.L.109-58)

PART 2 - PRODUCTS
2.1 ROCF TOP Al R HANDLI NG UNI TS
A. General
1. Roof top units (RTU) shall be fabricated frominsul ated, solid

doubl e-wal | gal vani zed steel w thout any perforations in drawthrough
configuration. Casing is specified in paragraph 2.1.C Gl vani zing
shal | be hot di pped confornming to ASTM A525 and shall provide a

nm ni mum of 0.275 kg of zinc per square neter (0.90 oz. of zinc per
square foot) (&®0). Al um num constructed units may be provided

subj ect to VA approval and docunentation that structural rigidity is
equal or greater than the gal vani zed steel specified.

The contractor and the RTU manufacturer shall be responsible for
insuring that the unit will not exceed the allocated space shown on
the drawi ngs, including required clearances for service and future
over haul or renpoval of unit conponents. Al structural, piping,
wiring, and ductwork alterations of units, which are dinmensionally
di fferent than those specified, shall be the responsibility of the
contractor at no additional cost to the government.

RTUs shall be fully assenbled by the manufacturer in the factory in
accordance with the arrangenment shown on the drawi ngs. The unit shal
be assenbled into the |argest sections possible subject to shipping
and rigging restrictions. The correct fit of all conponents and
casing sections shall be verified in the factory for all units prior
to shipnent. Al units shall be fully assenbled, tested and then
split to acconmpdate shi pnent and job site rigging. On units not

shi pped fully assenbl ed, the manufacturer shall tag each section and
include air flow direction to facilitate assenbly at the job site.
Lifting lugs or shipping skids shall be provided for each section to
allow for field rigging and final placenent of unit.

The RTU manufacturer shall provide the necessary gasketing, caul king,
and all screws, nuts, and bolts required for assenbly. The

manuf acturer shall provide a |ocal representative at the job site to
supervi se the assenbly and to assure the units are assenbled to neet
manuf acturer's recommendati ons and requi rements noted on the

drawi ngs. Provi de docunentation that this representative has provided
this service on simlar jobs to the Contracting Officer. If a |ocal
representati ve cannot be provided, the manufacturer shall provide a
factory representative.
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Gaskets: Al door and casing and panel gaskets and gaskets between
air handling unit conponents, if joined in the field, shall be high
quality which seal air tight and retain their structural integrity
and sealing capability after repeated assenbly and di sassenbly of
bol t ed panel s and openi ng and cl osi ng of hi nhged conponents. Bolted
sections nmay use a nore permanent gasketing nethod provided they are
not di sassenbl ed.

Structural Rigidity: Provide structural reinforcement when required
by span or |oading so that the deflection of the assenbled structure
shall not exceed 1/200 of the span based on a differential static
pressure of 1991 Pa (8 inches water gage) or higher.

B. Base:

1

Provi de a heavy duty steel base for supporting all major RTU
conmponents. Bases shall be constructed of wide-flange steel |-beans,
channel's, or mnimm 125 mMm (5 inch) high 3.5 mm (10 Gauge) stee
base rails. Wl ded or bolted cross nenbers shall be provided as
required for lateral stability. Contractor shall provide supplenmenta
steel supports as required to obtain proper operation heights for
cooling coil condensate drain trap and steam coil condensate return
trap.

RTUs shall be conpletely self supporting for installation on roof
curb or steel support pedestals.

The RTU bases not constructed of gal vanized material shall be
cleaned, prinmed with a rust inhibiting prinmer, and finished with rust
i nhibiting exterior enanel

C. Casing (including wall, floor and roof):

1

Ceneral : RTU casing shall be entirely double wall insulated panels,
integral of or attached to a structural frane. Construction shall be
such that renoval of any panel shall not affect the structura
integrity of the unit. Casing finished shall neet salt-spray test as
specified in paragraph 2.1.C. 10. Al casing and panel sections shal
be tightly butted and gasketed. No gaps of double wall construction
will be allowed where panels bolt to air handling unit structura
menmber. Structural nmenbers, not covered by the double wall panels,
shal | have equival ent insul ated double wall construction.

Doubl e wal | gal vani zed steel panels, mnimum51 mm (2 inches) thick
constructed of mininum 1.3 mm (18 gauge) outer skin and 1.0 nm (20
gauge) solid or perforated inner skin. to limt wall, roof and fl oor
defl ection to not exceed an L/240 ratio when the unit casing is
pressurized to (x1245 Pa (x5 in. w.g.). Deflection shall be neasured
at the mdpoint of the panel height. Total housing | eakage shall not
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exceed 1% of rated cfmwhen the unit casing is pressurized to 5 in.
W.g. (x1245 Pa). The outer (skin) and inner panels shall be solid.
Bl ank- O f: Provide blank-offs as required to prevent air bypass
bet ween the AHU sections, around coils, and filters.
I nsulation: Insulation shall be injected CFC free foam encased in
doubl e-wal | casing between exterior and interior panels such that no
i nsulation can erode to the air stream Insulation shall be 50 mMm (2
inch) thick, and 48 kg/n? (3.0 Ib/ft® density with a total thernal
resistance (R-value) of approximately 2.3 mK W (13.0 hr-ft? °F/ BTU).
Units with less than 50 mm (2 inch) of insulation in any part of the
wal |'s, floor, roof or drain pan shall not be acceptable. The
i nsulation shall conply with NFPA 90-A for the flame and snoke
generation requirenents.

Table 2.1.C. 4

Qut er Panel 0.8 nm (22 Gage) M ni numr

I nner Panel 0.8 nm (22 CGage) M ni numrr

I nsul ati on Foarmr

Thi ckness 50 nm (2 inch) M nimum

Densi ty 48 kg/m® (3.0 1b/ft®) Minimum

Total R Value [ 2.3 nf.K/IW(13.0 ft“ “F. hr/Btu)
M ni mum

The thickness of insulation, node of application, and thermal breaks
shal | be such that there is no visible condensation on the exterior
panel s of the AHU.

Casi ng panel s shall be secured to the support structure with

stainl ess steel or zinc-chromate plated screws and gaskets installed
around the panel perinmeter. Panels shall be conpletely renovable to
al l ow renpval of fan, coils, and other internal conponents for future
mai nt enance, repair, or nodifications. Wl ded exterior panels are not
accept abl e.

Access Doors: Provide in each access section. Doors shall be a

nm ni mum of 50 nm (2 inches) thick with sane double wall construction
as the unit casing. Doors shall be a mninmm of 600 mm (24 inches)

wi de, unl ess shown of different size on draw ngs, and shall be the
full casing height up to a maxi mum of 1850 mm (6 feet). Doors shall
be gasketed, hinged, and latched to provide an airtight seal. The
access doors for fan section, mxing box, hum difier coil section
shall include a mnimm 150 mm x 150 M (6 inch x 6 inch) double
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t hi ckness, with air space between gl ass panes tightly seal ed,

rei nforced gl ass or Plexiglas windowin a gasketed frane.

a. Hinges: Mnufacturers standard, designed for door size, weight and
pressure classifications. Hi nges shall hold door conpletely rigid
with mninmum 45 kg (100 pound) wei ght hung on latch side of door.

b. Latches: Non-corrosive alloy construction, with operating |levers
for positive camaction, operable fromeither inside or outside.
Doors that do not open against unit operating pressure shall allow
the door to ajar and then require approximately 0.785 radian (45
degrees) further noverment of the handle for conpl ete opening.

Lat ch shall be capabl e of restraining expl osi ve openi ng of door
with a force not |less than 1991 Pa (8 inches water gage).

c. Gaskets: Neoprene, continuous around door, positioned for direct
conpression with no sliding action between the door and gasket.
Secure with high quality mastic to elimnate possibility of gasket
slipping or com ng | oose.

8. Provide seal ed sleeves, nmetal or plastic escutcheons or gromets for
penetrations through casing for power and tenperature control wring
and pneumatic tubing. Coordinate with electrical and tenperature
control subcontractors for nunmber and | ocation of penetrations.
Coordinate lights, switches, and dupl ex receptacl es and di sconnect
switch location and nmounting. Al penetrations and equi pnent nounting
may be provided in the factory or in the field. Al field

penetrations shall be perfornmed neatly by drilling or saw cutting. No
cutting by torches will be allowed. Neatly seal all openings
airtight.

9. Roof of the unit shall be sloped to have a mnimumpitch of 1/4 inch
per foot. The roof shall overhang the side panels by a m ni num of
three inches to prevent precipitation drainage from stream ng down
the unit side panels.

10. Casing finished shall neet ASTM B117, 500-hour salt spray test, using
20 percent sodiumchloride solution. Imrediately after conpletion of
the test, the coating shall show no sign of blistering, winkling, or
cracki ng, no |oss of adhesion, and the specinmen shall show no sign of
rust creepage beyond 1/8-inch on either side of scratch mark.

D. Unit floor shall be | evel w thout offset space or gap and designed to

support a mni mum of 488 kg/square nmeter (100 pounds per square foot)
di stributed | oad w thout pernanent deformation or crushing of internal
i nsul ation. Provide adequate structural base nenbers beneath floor in
service access sections to support typical service foot traffic and to
prevent danmage to unit floor or internal insulation. Unit floors in
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casi ng sections, which may contain water or condensate, shall be

wat ertight with drain pan

Condensate Drain Pan: Drain pan shall be designed to extend entire

I ength of cooling coils including headers and return bends. Depth of

drain pan shall be at least 43 nm (1.7 inches) and shall handl e al

condensate wi thout overflowi ng. Drain pan shall be double wall

construction, Type 304 stainless steel and have a m ni mum of 50 mm (2

inch) insulation, and shall be sloped to drain. Drain pan shall be

conti nuous netal or welded watertight. No mastic sealing of joints

exposed to water will be permitted. Drain pan shall be placed on top of

casing floor or integrated into casing floor assenbly. Drain pan shal

be pitched in all directions to drain |ine.

1. An internediate condensate drip pan shall be provided on stacked
cooling coils and shall be constructed of type 304 stainless stee
wi th copper downspouts factory piped to main condensate pan. Use of
i nt ermedi ate condensate drain channel on upper casing of |ower coil
is pernmissible provided it is readily cleanable. Design of
i nternmedi ate condensate drain shall prevent upper coil condensate
fromflow ng across face of |ower coil

2. Drain pan shall be piped to the exterior of the unit. Drain pan shal
be readily cl eanabl e.

3. Installation, including frame, shall be designed and sealed to
prevent bl ow by.

Housed Centrifugal Fan Secti ons:

1. Fans shall be nminimmddass |l construction, double w dth, double
inlet centrifugal, air foil or backward inclined or forward curved
type as indicated on draw ngs, factory balanced and rated in
accordance with AMCA 210 or ASHRAE 51. Provide self-aligning, pillow
bl ock, regreasable ball-type bearings selected for a B(10) life of
not |ess than 40,000 hours and an L(50) average fatigue life of
200, 000 hours per AFBMA Standard 9. Extend bearing grease lines to
not or and drive side of fan section. Fan shall be located in
airstreamto assure proper air flow

2. Provide internally vibration isolated fan, notor and drive, nounted
on a common integral bolted or welded structural steel base with
adj ustabl e notor slide rail with | ocking device. Provide vibration
i solators and fl exible duct connections at fan discharge to
conpletely isolate fan assenbly. Allowable vibration tolerances for
fan shall not exceed a self-excited vibration maxi mum vel ocity of
0.005 ms (0.20 inch per second) RMS, filter in, when neasured with
a vibration neter on bearing caps of machine in vertical, horizonta
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and axial directions or nmeasured at equi pnment nounting feet if
bearings are conceal ed. Vibration neasurenents shall be taken on each
not or bearing housing in the vertical, horizontal, and axial planes
(5 total neasurenents, 2 each notor bearing and 1 axial).

G Fan Mtor, Drive, and Mounting Assenbly (Housed Centrifugal Fans):

1.

Fan Motor and Drive: Mtors shall be prem umenergy efficient type,
as mandated by the Energy Policy Act of 2005, with efficiencies as
shown in the Specifications Section 23 05 12 (General Mdtor

Requi rements For HVAC and St eam Equi prent), on drawi ngs and suitable
for use in variable frequency drive applications on AHUs where this
type of drive is indicated. Refer to Section 23 05 11, COVMON WORK
RESULTS FOR HVAC AND STEAM GENERATI ON, for additional notor and drive
speci fications.

Fan drive and belts shall be factory nounted with final alignnment and
belt adjustment to be nade by the Contractor after installation

Drive and belts shall be as specified in Section 23 05 11, COVMON
WORK RESULTS FOR HVAC AND STEAM GENERATI ON. Provi de additiona
drive(s) if required during balancing, to achieve desired airflow

H Plenum Fans — Single and/or Multiple Fans in an Array

1

Ceneral: Fans shall be Class Il (minimm construction with single

i nl et, alum num wheel and stanped air-foil alum num bl aded. The fan
wheel shall be nobunted on the directly-driven notor shaft in AMCA
Arrangement 4. Fans shall be dynamically bal anced and internally
isolated to mnimze the vibrations. Provide a steel inlet cone for
each wheel to match with the fan inlet. Locate fan in the air stream
to assure proper flow. The fan performance shall be rated in
accordance with AMCA 210 or ASHRAE 51.

The fan wheel shall neet or exceed guidelines in AMCA 801-92 for
dynam ¢ bal anci ng requirenents. The conplete fan assenbly bal ance
shal | be tested using an el ectronic bal ance anal yzer with a tunable
filter and stroboscope. Vibration neasurenents shall be taken on
each notor bearing housing in the vertical, horizontal, and axia

pl anes (5 total neasurenents, 2 each notor bearing and 1 axial).

The pl enum fans shall be driven by variable speed drives with at

| east one back-up drive as shown in the design docunents. Use of a
drive with bypass is not permtted.

Multiple fans shall be installed in a pre-engi neered structural frane
to facilitate fan stacking. All fans shall nmodulate in unison, above
or bel ow the synchronous speed within the limts specified by the
manuf acturer, by a common control sequence. Staging of the fans is
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not permtted. Redundancy requirenment shall be net by all operating

fans in an array and without the provision of an idle standby fan.

5. Fan Accessories
a. Fan Isolation: Provide an automatic back draft danpe to isolate

the fan not in operation due to failure.

b. Fan Airflow Measurenent: Provide an airflow nmeasuring device
integral to the fan to nmeasure air volune within +/- 5 percent
accuracy. The probing device shall not be placed in the airflow
path to stay clear of turbulence and avoid | oss of performance.

6. Fan Motor, Drive and Munting Assenbly: Fan Mdtors shall be prem um
energy efficient type, as nmandated by the Energy Policy Act of 2005,
with efficiencies as shown in the Specifications Section 23 05 12
(CGeneral Motor Requirenents For HVAC and Steam Equi pnent), on
drawi ngs and suitable for use in variable frequency drive
applications. Refer to Section 23 05 11, COVWON WORK RESULTS FOR
HVAC AND STEAM GENERATI ON, for additional motor and drive
speci fications.

I. Multi-zone danmper bl ades shall be gal vani zed steel or alunm numtype.
Danpers shall have nmetal conpressible janb seals and extruded vinyl or
net al bl ade edge seal s. Danpers shall rotate on stainless steel bearings
or bronze bushi ngs. Leakage rate shall not exceed 2.5 cubic
net ers/ m nute/ square nmeter (8 cfmper sq. foot) at 250 Pa (1 inch
wat er). Danpers and operators shall be furnished and factory installed
by RTU manuf acturer.

J. Mxing Boxes: Mxing box shall consist of casing and outdoor air and
return air danmpers in opposed bl ade arrangenent w th danper |inkage for
automati c operation. Danpers shall be of ultra-low | eak design with
net al conpressi ble bronze janb seals and extruded vinyl edge seals on
all blades. Blades shall rotate on stainless steel sleeve bearings or
bronze bushi ngs. Leakage rate shall not exceed 1.6 cubic
net ers/ mn/square neter (5 cfmper square foot) at 250 Pa (1 inch water
gage) and 2.8 cubic neters/mn/square nmeter (9 cfmper square foot) at
995 Pa (4 inches water gage) Electronic danper operators shall be
furnished and nounted in an accessible and easily serviceable | ocation
by the air handling unit manufacturer at the factory. Danper operators
shal | be of same manufacturer as controls furni shed under Section 23 09
23, DI RECT-DI G TAL CONTROL SYSTEM FOR HVAC.

K. Filter Section:

1. Filters including one conplete set for tenmporary use at site shall be
provi ded i ndependent of the RTU. The RTU nmanufacturer shall instal
filter housings and racks in filter section conpatible with filters
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furnished. The RTU nmanufacturer shall be responsible for furnishing
temporary filters (pre-filters and after-filters, as shown on
drawi ngs) required for RTU testing.

2. Factory-fabricated filter section shall be of the same construction
and finish as the RTU casing including filter racks and hi nged doubl e
wal | access doors.

Di ffuser Section: Furnish a diffuser segment with perforated diffuser

pl ate i medi atel y downstream of supply fan to assure uniform

distribution of leaving air across the face of the downstream after-

filters to create uniformvelocity profiles across the entire opening.

Bolt or weld diffuser plate to a sturdy steel support frame so that it

remains rigid. Manufacturer shall include any diffuser section pressure

loss in excess of diffuser plate and this value shall be included in
unspecified internal |osses when sel ecting fan.

Coils: Coils shall be nounted on hot dipped gal vani zed steel supports to

assure proper anchoring of coil and future maintenance. Coils shall be

face or side renmovable for future replacenent thru the access doors or
removabl e panels. Each coil shall be renpovabl e w thout disturbing

adj acent coil. Cooling coils shall be designed and installed to insure

no condensate carry over. Provide factory installed extended supply,

return, drain, and vent piping connections.

1. Water Coils.

2. Integral Face and Bypass Steam Coils: Provide integral vertical face
and bypass danpers. Electric danper operators shall be furnished and
nount ed by the RTU manufacturer at the factory.

3. Steam Di stributing Tube Coils

Sound Attenuators: Refer to Draw ngs, Specification Section 23 31 00,

HVAC DUCTS AND CASI NGS, for additional unit nounted sound attenuator

requi rements. RTU sound attenuators shall be factory installed as an

i ntegral part of RTU

Di scharge Section: Provide aerodynanically designed franed di scharge

openi ngs or spun bellmuth fittings to minimze pressure | oss.

El ectrical and Lighting: Wring and equi pnent specifications shal

conformto Division 26, ELECTRI CAL

1. Vapor-proof lights using cast alum num base style with glass gl obe
and cast alum num guard shall be installed in access sections for
fan, m xi ng box and any section over 300mm (12 inch) wide. A switch
shall control the lights in each conmpartnment with pilot |ight nounted
outside the respective conpartnent access door. Wring between
switches and |ights shall be factory installed. Al wiring shall run
in neatly installed electrical conduits and term nate in a junction
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box for field connection to the building system Provide single point
115 volt - one phase connection at junction box.
2. Install conpatible 100 watt bulb in each light fixture.
Provi de a conveni ence dupl ex weat her proof receptacle next to the
Iight swtch.
4. Disconnect switch and power wiring: Provide factory or field nounted
di sconnect switch. Coordinate with Division 26, ELECTRI CAL
PART 3 — EXECUTI ON
3.1 I NSTALLATI ON

A. Install roof top unit in conformance with ARl 435

B. Assenble roof top unit conponents follow ng manufacturer's instructions
for handling, testing and operation. Repair danaged gal vani zed areas
with paint in accordance with Mlitary Spec. DOD P-21035A. Repair
pai nted units by touch up of all scratches with finish paint material
Vacuum the interior of air-handling units clean prior to operation.

D. Leakage and test requirenments for roof top units shall be the sane as
specified for ductwork in Specification Section 23 31 00, HVAC DUCTS AND
CASI NGS except | eakage shall not exceed Leakage Class (C) 12 listed in
SMACNA HVAC Air Duct Leakage Test Manual when tested at 1.5 tinmes the
design static pressure. Repair casing air |eaks that can be heard or
felt during nornmal operation and to neet test requirenents.

F. Seal and/or fill all openings between the casing and RTU conponents and
utility connections to prevent air |eakage or bypass.

3.2 STARTUP SERVI CES

A. The air handling unit shall not be operated for any purpose, tenporary
or permanent, until ductwork is clean, filters are in place, bearings
are lubricated and fan has been test run under observation

B. After the air handling unit is installed and tested, provide startup and
operating instructions to VA personnel

C. An authorized factory representative should start up, test and certify
the final installation and application specific calibration of contro
conponents. Itens to be verified include fan performance over entire
operating range, noise and vibration testing, verification of proper
alignment, overall inspection of the installation, Oaner/ Operator
training, etc.

---END- - -
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SECTION 26 05 11

REQU REMENTS FCR ELECTRI CAL | NSTALLATI ONS
PART 1 - CGENERAL

1.1 DESCR PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical systens, materials, equipnent, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of nmotors, transforners, conductors and cabl e,
swi t chboards, swi tchgear, panel boards, notor control centers, notor
starters, Variable Frequency Drives (VFDs), fused and non-fused safety
switches, separately enclosed circuit breakers, generators, automatic
transfer switches, and other itens and arrangenments for the specified
items are shown on the draw ngs. Were existing conditions are
present, field-verify all capacities and ratings before ordering any
new equi pment .

C. Electrical service entrance equi pnent and arrangenents for tenporary
and pernanent connections to the electric utility conpany’s system
shall conformto the electric utility conpany's requirenents.

Coordi nate fuses, circuit breakers and relays with the electric utility
conpany’s system and obtain electric utility conpany approval for
sizes and settings of these devices.

D. Gonductor anpacities specified or shown on the draw ngs are based on
copper conductors, with the conduit and raceways sized per NEC
Al um num conduct ors are prohi bited.

1.2 M NI MUM REQUI REMENTS
A. The International Building Code (1BC), National El ectrical Code (NEQ,

Underwiters Laboratories, Inc. (UL), and National Fire Protection
Associ ati on (NFPA) codes and standards are the m ni numrequirenents for
materials and installation.

B. The draw ngs and specifications shall govern in those instances where
requi rements are greater than those stated in the above codes and
st andar ds.
1. 3 TEST STANDARDS
A Al materials and equi pnent shall be listed, |abeled, or certified by a

Nat i onal | y Recogni zed Testing Laboratory (NRTL) to nmeet Underwiters

Laboratories, Inc. (W), standards where test standards have been
establ i shed. Materials and equi pnent which are not covered by UL
standards will be accepted, providing that materials and equi pnent are
listed, |labeled, certified or otherwise determined to neet the safety
requi renents of a NRTL. Materials and equi pnent whi ch no NRTL accepts,
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certifies, lists, labels, or determnes to be safe, will be considered

if inspected or tested in accordance with national industrial
standards, such as ANSI, NEMA, and NETA. Evidence of conpliance shal

include certified test reports and definitive shop draw ngs.

B. Definitions:
1. Listed: Materials and equipnent included in a list published by an

organi zation that is acceptable to the Authority Having Jurisdiction

and concerned with eval uation of products or services, that

mai ntai ns periodi c i nspection of production or listed naterials and
equi prent or periodic eval uation of services, and whose |isting

states that the materials and equi pnent either meets appropriate
desi gnat ed standards or has been tested and found suitable for a

speci fi ed purpose

2. Label ed: Materials and equi pnent to whi ch has been attached a | abel
synbol, or other identifying mark of an organization that is
acceptable to the Authority Having Jurisdiction and concerned with
product eval uation, that maintains periodic inspection of production
of labeled naterials and equi pnent, and by whose | abeling the
manuf acturer indicates conpliance with appropriate standards or

performance in a specified manner.

3. Certified: Materials and equi pmrent which
a. Have been tested and found by a NRTL to neet nationally

recogni zed standards or to be safe for use in a specified manner.

b. Are periodically inspected by a NRTL.
c. Bear a label, tag, or other record of certification.

4. Nationally Recognized Testing Laboratory: Testing |aboratory which
is recogni zed and approved by the Secretary of Labor in accordance
with OSHA regul ati ons.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)
A Manufacturer’s Qualifications: The manufacturer shall regularly and

currently produce, as one of the manufacturer's principal products, the
mat eri al s and equi pnent specified for this project, and shall have

manuf actured the material s and equi pnent for at |east three years

B. Product Qualification:
1. Manufacturer's naterials and equi pnent shall have been in
satisfactory operation, on three installations of simlar size and

type as this project, for at |east three years.
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2. The CGovernment reserves the right to require the Contractor to
submt a list of installations where the materials and equi pnent
have been in operation before approval.

C Service Qualifications: There shall be a permanent service organization

mai ntai ned or trained by the manufacturer which will render

satisfactory service to this installation within four hours of receipt

of notification that service is needed. Submt nane and address of
servi ce organi zati ons.

1.5 APPLI CABLE PUBLI CATI ONS

A

Applicable publications listed in all Sections of Dvision 26 are the
| atest issue, unless otherw se noted.

Products specified in all sections of Dvision 26 shall conply with the
appl i cabl e publications |listed in each section.

1. 6 MANUFACTURED PRODUCTS

A

Materi al s and equi pnent furni shed shall be of current production by
manuf acturers regul arly engaged i n the manufacture of such itens, and
for which replacenent parts shall be avail abl e.

Wien nmore than one unit of the same class or type of naterials and
equi prent is required, such units shall be the product of a single
manuf act urer.

Equi prent Assenbl i es and Conponents:
1. Conponents of an assenbl ed unit need not be products of the same

manuf act ur er.

2. Manufacturers of equi pnent assenblies, which include conponents nade
by others, shall assunme conplete responsibility for the final
assenbl ed unit.

3. Gonponents shall be conpatible with each other and with the total
assenbly for the intended service.

4. onstituent parts which are sinmlar shall be the product of a single
manuf act ur er.

Factory wiring and terninals shall be identified on the equi pment being

furnished and on all wiring diagrans.

When Factory Testing |Is Specified:

1. The CGovernment shall have the option of wtnessing factory tests.
The Contractor shall notify the Governnent through the Contracting

Oficer’'s Representative (COR) a mni num of 15 working days prior to
the manufacturer’s performng the factory tests.
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Four copies of certified test reports shall be furnished to the COR
two weeks prior to final inspection and not nore than 90 days after
conpl etion of the tests.

Wien materials and equi pnent fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for al
addi ti onal expenses for the Government to wtness re-testing.

1.7 VAR ATI ONS FROM CONTRACT REQUI REMENTS
A Were the Covernnment or the Contractor requests variations fromthe

cont
i ncl

ract requirements, the connecting work and rel ated conponents shal |
ude, but not be limted to additions or changes to branch circuits,

circuit protective devices, conduits, wire, feeders, controls, panels

and
1.8 MATER

instal |l ati on met hods.
ALS AND EQUI PMENT PROTECTI ON

A Materials and equi prrent shall be protected during shi pnment and storage

agai

nst physi cal danmage, vermn, dirt, corrosive substances, funes,

noi sture, cold and rain

1

Store materials and equi pent i ndoors in clean dry space with
uniformtenperature to prevent condensati on.

During installation, equipnent shall be protected agai nst entry of
foreign matter, and be vacuunicl eaned bot h inside and outsi de before
testing and operating. Conpressed air shall not be used to clean
equi pnent. Renove | oose packing and flammabl e materials frominside
equi prrent .

Damaged equi pnent shall be repaired or replaced, as determ ned by
the COR

Pai nted surfaces shall be protected with factory installed renovabl e
heavy kraft paper, sheet vinyl or equal

Damaged pai nt on equi pment shall be refinished with the same quality
of paint and workmanshi p as used by the nanufacturer so repaired
areas are not obvious.

1. 9 WORK PERFORVANCE

A A

el ectrical work shall conply with the requirenents of NFPA 70

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J .Ceneral

Envi
Al d,

ronnental Controls, COSHA Part 1910 subpart K _Medical and First
and OSHA Part 1910 subpart S .H ectrical, in addition to other

ref erences required by contract.

B. Job

site safety and worker safety is the responsibility of the

Contract or.
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C

D.

F

B ectrical work shall be acconplished with all affected circuits or
equi pnent de-energi zed. Wien an el ectrical outage cannot be
acconplished in this nmanner for the required work, the foll ow ng
requi renents are nandatory:

1. Hectricians nust use full protective equipnent (i.e., certified and
tested insulating material to cover exposed energized el ectrica
conponents, certified and tested insulated tools, etc.) while
wor ki ng on energi zed systens in accordance with NFPA 70E

2. Before initiating any work, a job specific work plan nust be
devel oped by the Contractor with a peer revi ew conducted and
docunmented by the OCR and Medical Center staff. The work plan rnust
i ncl ude procedures to be used on and near the live electrica
equi prrent, barriers to be installed, safety equi pnent to be used,
and exit pat hways.

3. Wrk on energized circuits or equi pnent cannot begin until prior
witten approval is obtained fromthe COR

For work that affects existing electrical systens, arrange, phase and
performwork to assure mnimal interference with normal functioning of

the facility. Refer to Article CPERATI ONS AND STCRACE AREAS under
Section 01 00 00, GENERAL REQUI REMENTS

New wor k shall be installed and connected to existing work neatly,
safely and professionally. D sturbed or damaged work shall be repl aced
or repaired to its prior conditions, as required by Section 01 00 00,
GENERAL REQUI REMENTS.

Coordinate | ocation of equi pnent and conduit with other trades to
m ni m ze interference.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A

B
C

Equi prrent | ocation shall be as close as practical to | ocati ons shown on

t he draw ngs.

Wor ki ng cl earances shall not be | ess than specified in the NEC

I naccessi bl e Equi pment:

1. Wiere the Government determines that the Contractor has installed
equi prent not readily accessible for operation and mai nt enance, the
equi pnent shall be renoved and reinstalled as directed at no
additional cost to the Covernment.

2. "Readily accessible” is defined as bei ng capabl e of being reached
qui ckly for operation, maintenance, or inspections wthout the use
of ladders, or without clinbing or crawing under or over obstacles
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such as, but not linmted to, notors, punps, belt guards,
transformers, piping, ductwork, conduit and raceways.

D. Electrical service entrance equi pment and arrangenents for tenporary
and pernmanent connections to the electric utility conmpany’ s system
shall conformto the electric utility conpany's requirenents.

Coordi nate fuses, circuit breakers and relays with the electric utility
conpany’ s system and obtain electric utility conpany approval for
sizes and settings of these devices.

1. 11 EQUI PMENT | DENTI FI CATI ON

A In addition to the requirenents of the NEC, install an identification
sign which clearly indicates information required for use and
mai nt enance of itens such as switchboards and swi tchgear, panel boards,
cabi nets, notor controllers, Variable Frequency Drives (VFDs), fused
and non-fused safety switches, generators, automatic transfer switches,
separately encl osed circuit breakers, individual breakers and
controllers in swtchboards, sw tchgear and notor control assenblies,
control devices and other significant equi pnent.

B. Identification signs for Nornal Power System equi pnent shall be
| am nat ed bl ack phenolic resin with a white core with engraved
lettering. ldentification signs for Essential H ectrical System (EES)
equi prent, as defined in the NEC, shall be lamnated red phenolic resin
with a white core with engraved lettering. All sign lettering shall be
a mnimumof 6 mnm(1/4 inch) high with the equi pnent desi ghati on bei ng
a mninumof 12 mm (1/2 inch) high. Identification signs shall indicate
equi pment desi gnati on, rated bus anperage, voltage, nunber of phases,
nunber of wires, imediate source feeding equi prent, and type of EES
power branch as applicable. Secure nameplates with screws or field-
appl i ed adhesive (subnit for approval).

C. Install adhesive arc flash warning | abels on all equipnent as required
by NFPA 70E. Label shall indicate the arc hazard boundary (inches),
wor ki ng di stance (inches), arc flash incident energy at the working
di stance (cal ories/cnR), required PPE category and description
i ncluding the glove rating, voltage rating of the equiprent, limted
approach di stance (inches), restricted approach di stance (inches),
prohi bi ted approach di stance (i nches), equi prent/bus nane, date
prepared, and nmanufacturer nane and address.

1.12 SUBM TTALS

A Submt to the GCR in accordance with Section 01 33 23, SHOP DRAW NGS,
PRCDUCT DATA, AND SAMPLES
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B. The CGovernnent's approval shall be obtained for all naterials and

equi prent before delivery to the job site. Delivery, storage or

installation of materials and equi pnent which has not had prior

approval will not be permtted. The Engi neer's review shall not relieve

the Contractor of responsibility for di mensions, capacities and ratings

of equi pment, or conpliance with the contract documents. The

reviewer's failure to detect an error does not constitute perm ssion

for the Contractor to proceed in error or to seek additional costs.

C. Al submttals shall include six copies of adequate descriptive
literature, catalog cuts, shop draw ngs, test reports, certifications,
sanpl es, and ot her data necessary for the Governnent to ascertain that
t he proposed naterials and equi pnrent conply with draw ng and
speci fication requirenents. Catalog cuts subnitted for approval shal
be legible and clearly identify specific naterials and equi pment bei ng

subm tted.

D. Submittals for individual systens and equi pnent assenblies which
consi st of nore than one itemor conponent shall be nmade for the system
or assenbly as a whole. Partial submittals will not be considered for

approval .

1. Mark the submttals, "SUBM TTED UNDER SECTI ON "
2. Submittals shall be marked to show specification reference including

the section and paragraph nunbers.

3. Submt each section separately.
E. The submittals shall include the follow ng
1. Information that confirnms conpliance with contract requirenents.
I ncl ude the manufacturer's nane, nodel or catal og nunbers, catal og
i nformation, technical data sheets, shop draw ngs, manuals,

pi ctures, naneplate data, and test reports as required.

2. Submittals are required for all equi prrent anchors and supports.
Submittal s shall include weights, dinensions, center of gravity,
standard connecti ons, nanufacturer’'s recomendati ons and behavi or
problens (e.g., vibration, thermal expansion, etc.) associated with
equi pnent or piping so that the proposed installation can be
properly reviewed. Include sufficient fabrication information so
that appropriate nmounting and securing provisions nay be desi gned

and attached to the equi pnent.
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3

4,

H enentary and interconnection wring diagrans for communi cation and
signal systens, control systemnms, and equi prent assenblies. A

terminal points and wiring shall be identified on wiring diagrans.

Parts list which shall include information for replacenent parts and

ordering instructions, as recomended by the equi pnent manufacturer.

F. Mai ntenance and Operati on Manual s:

1.

Subnmit as required for systens and equi pnent specified in the
techni cal sections. Furnish in hardcover binders or an approved

equi val ent .

Inscribe the following identification on the cover: the words

"MAI NTENANCE AND CPERATI N MANUAL, " the nane and | ocation of the
system material, equipnent, building, nane of Contractor, and
contract nane and nunber. I|nclude in the manual the nanes,

addr esses, and tel ephone nunbers of each subcontractor installing
the systemor equi pnment and the | ocal representatives for the

mat eri al or equi pnent.

Provide a table of contents and assenbl e the nmanual to conformto
the table of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be | egible and easily

read, with |arge sheets of draw ngs fol ded in.

The manual s shall include:
a. Internal and interconnecting wiring and control diagrans with

data to explain detail ed operation and control of the equi pnent.

A control sequence describing start-up, operation, and shut down.
Description of the function of each principal itemof equipnent.
Installation instructions.

Saf ety precautions for operation and mai nt enance.

Di agrans and il lustrations.
Peri odi ¢ mai nt enance and testing procedures and frequenci es,

@ ™o 26 o

i ncludi ng repl acenent parts nunbers.

h. Performance dat a.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instrunments. The |i st
shall indicate sources of supply, recomended spare and

repl acenent parts, and nanme of servicing organi zation

j. List of factory approved or qualified permanent servicing

organi zati ons for equi pnent repair and periodic testing and
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mai nt enance, including addresses and factory certification
qualifications.

G Approvals will be based on conpl ete subni ssion of shop drawi ngs,

manual s, test reports, certifications, and sanpl es as appli cabl e.

H After approval and prior to installation, furnish the COR with one

sanpl e of each of the foll ow ng:

1. A mninum300 mm (12 i nches) length of each type and size of wire
and cable along with the tag fromthe coils or reels fromwhich the
sanpl e was taken. The length of the sanple shall be sufficient to

show al | narki ngs provided by the manufacturer.

Each type of conduit coupling, bushing, and termnation fitting.
Conduit hangers, clanps, and supports.

Duct seal i ng conmpound.
Each type of receptacle, toggle switch, lighting control sensor,

a bk 0N

outl et box, nmanual notor starter, device wall plate, engraved
narrepl ate, wire and cable splicing and termnating material, and

branch circuit single pole nolded case circuit breaker.

1. 13 SI NGULAR NUMBER
A. Where any device or part of equipnent is referred to in these

specifications in the singular nunber (e.g., "the switch"), this
reference shall be deermed to apply to as many such devices as are
required to conplete the installation as shown on the draw ngs.

1.14 NOT USED
1. 15 ACCEPTANCE CHECKS AND TESTS

A. The Contractor shall furnish the instrunents, materials, and | abor for
tests.

B. Were systens are conprised of conmponents specified in nore than one
section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustrment of all conponents between vari ous
manuf acturer’s representatives and techni cians so that a conplete,

functional, and operational systemis delivered to the CGovernnent.

C. Wen test results indicate any defects, the Contractor shall repair or
repl ace the defective materials or equi pnent, and repeat the tests.
Repai r, replacenent, and retesting shall be acconplished at no
addi tional cost to the Government.

1.16 WARRANTY
A. Al work performed and all equiprent and material furnished under this

Division shall be free fromdefects and shall remain so for a period of
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one year fromthe date of acceptance of the entire installation by the
Contracting O ficer for the Governnent.

1. 17 1 NSTRUCTI ON
A. Instruction to designated Governnment personnel shall be provided for
the particul ar equi pment or systemas required in each associ at ed
techni cal specification section

B. Furnish the services of conpetent instructors to give full instruction
in the adjustnent, operation, and nai ntenance of the specified
equi pnent and system including pertinent safety requirenents.
Instructors shall be thoroughly famliar with all aspects of the
installation, and shall be trained in operating theory as well as
practical operation and mai nt enance procedures.

C. A training schedul e shall be devel oped and submtted by the Contractor
and approved by the COR at | east 30 days prior to the planned training

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECQUTI ON (NOT USED)
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SECTION 26 05 19
LOW VOLTAGE ELECTR CAL PONER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1 DESCR PTI ON
A. This section specifies the furnishing,
conductors and cables for use in el ectrica
conductor(s),

installation, connection, and

testing of the electrical
systens rated 600 V and bel ow, indicated as cabl e(s),

wire, or wiring in this section.
1.2 RELATED WORK
A Section 26 05 11, REQU REMENTS FCR ELECTR CAL | NSTALLATI ONS:
Requirements that apply to all sections of D vision 26.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

B.
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
C. Section 26 05 33, RACEWAY AND BOXES FCR ELECTRI CAL SYSTEMB: Conduits
for conductors and cabl es.
1.3 QUALI TY ASSURANCE
in Section

A Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES),
26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

1.4 FACTCORY TESTS

A. Conductors and cabl es shall be thoroughly tested at the factory per

NEVMA to ensure that there are no electrical defects. Factory tests

shall be certified.

1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,

REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

1. Shop Draw ngs:
a. Submt sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Subnit the foll owi ng data for approval:
1) Hectrical ratings and insulation type for each conductor and
cabl e.
2) Splicing materials and pulling |ubricant.

2. Certifications: Two weeks prior to final inspection, submt the

fol | owi ng:
a. Certification by the manufacturer that the conductors and cabl es
conformto the requirenents of the draw ngs and specifications.
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b. Certification by the Contractor that the conductors and cabl es
have been properly installed, adjusted, and tested.
1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent

referenced. Publications are reference in the text by designation only.

B. Anmerican Society of Testing Material (ASTM:
D2301- 10 Standard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical

I nsul ati ng Tape

D2304-10 ................ Test Method for Thernal Endurance of Rigid
El ectrical Insulating Materials
D3005- 10 Low Tenperature Resistant Vinyl Chloride

Pl astic Pressure-Sensitive El ectrical

I nsul ati ng Tape

C. National Electrical Manufacturers Association (NEMA): W 70-09
............ Power Cabl es Rated 2000 Volts or Less for the
D stribution of El ectrical Energy

D. National Fire Protection Association (NFPA): 70-
1. . Nati onal H ectrical GCode (NEQ

E. Underwriters Laboratories, Inc. (UL):

44-10. . ..o Thernoset -1 nsul ated Wres and Cabl es
83-08........... i Ther nmopl asti c-Insul ated Wres and Cabl es
467-07. .. ..o G oundi ng and Bondi ng Equi pnent
486A-486B-03............ Wre Connectors

486G 04 ................. Splicing Wre Connectors

486D-05 ......... ... ... Seal ed Wre Connector Systens

486E-09 ................. Equi prent Wring Terminals for Use with

Al um num and/ or Copper Conductors 493-07

......................... Ther nopl asti c- I nsul at ed Under ground Feeder and

Branch Circuit Cabl es 514B-04
......................... Condui t, Tubing, and Cable Fittings
PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance with NEMA, UL, as

specified herein, and as shown on the draw ngs.
B. Al conductors shall be copper.
C. Single Conductor and Cabl e:
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1. No. 12 AW Mninmumsi ze, except where snaller sizes are specified
herein or shown on the draw ngs.

2. No. 8 AWG and | arger: Stranded.

3. No. 10 AW5 and snal ler: Solid; except shall be stranded for final
connection to notors, transforners, and vibrating equi pnent.

4. Insulation: THHN-THW and XHHW?2. XHHW 2 shall be used for isol ated
power systens.
D. Col or Code:

1. No. 10 AWs and snaller: Solid color insulation or solid col or
coati ng.

2. No. 8 AW5 and larger: Col or-coded using one of the follow ng
nmet hods:
Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of col or specified.
C. Col or using 19 mm (0.75 inches) w de tape.
3. For nodifications and additions to existing wiring systens, color
codi ng shall conformto the existing wiring system
4. Conductors shall be color-coded as foll ows:

208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B Or ange
Bl ue C Yel | ow
Wiite Neut r al Gay *
* or white with colored (other than green) tracer.

5. Lighting circuit “switch | egs”, and 3-way and 4-way swi tch
“traveling wires,” shall have col or coding that is unique and
distinct (e.g., pink and purple) fromthe col or coding indicated
above. The uni que col or codes shall be solid and i n accordance with
the NEC. Coordinate color coding in the field with the Contracting
Oficer's Representative (COR).

6. Color code for isolated power systemwiring shall be in accordance
with the NEC

2.2 SPLI CES
A Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Snal | er:

1. Solderless, screwon, reusable pressure cable type, with integral

i nsul ati on, approved for copper and al um num conduct ors.

2. The integral insulator shall have a skirt to conpletely cover the
stri pped conduct ors.
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3. The nunber, size, and conbi nation of conductors used with the
connector, as listed on the nmanufacturer's packaging, shall be
strictly fol | oned.

C. Above Gound Splices for No. 8 AWGto No. 4/0 AWG

1. Conpression, hex screw, or bolt clanp-type of high conductivity and
corrosion-resistant material, listed for use with copper and
al um num conduct or s.

2. Insulate with materials approved for the particul ar use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

Splice and insulation shall be product of the sanme nanufacturer.

4, Al bolts, nuts, and washers used with splices shall be zinc-plated
st eel .

D. Above Ground Splices for 250 kcnmi|l and Larger:

1. Long barrel “butt-splice” or “sleeve” type conpression connectors,
with mni mumof two conpression indents per wire, listed for use
wi th copper and al um num conduct ors.

2. Insulate with materials approved for the particul ar use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation |level of the conductors being joined.

3. Splice and insulation shall be product of the sanme nanufacturer.
E. Underground Splices for No. 10 AW and Smal | er:

1. Solderless, screwon, reusable pressure cable type, with integral
insulation. Listed for wet l|ocations, and approved for copper and
al um num conduct or s.

2. The integral insulator shall have a skirt to conpletely cover the
stripped conduct ors.

3. The nunber, size, and conbi nati on of conductors used with the
connector, as listed on the manufacturer's packagi ng, shall be
strictly foll owed.

F. Underground Splices for No. 8 AW5 and Larger:

1. Mechanical type, of high conductivity and corrosi on-resistant
material. Listed for wet |ocations, and approved for copper and
al um num conduct or s.

2. Insulate with materials approved for the particul ar use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.//
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G Plastic electrical insulating tape: Per ASTM D2304, fl ane-retardant,
cold and weat her resistant.

2.3 CONNECTORS AND TERM NATI ONS
A. Mechani cal type of high conductivity and corrosion-resistant naterial,

listed for use with copper and al um num conduct ors.

B. Long barrel conpression type of high conductivity and corrosion-
resistant material, with mninmmof two conpression indents per wire,
listed for use with copper and al um num conduct ors.

C. Al bolts, nuts, and washers used to connect connecti ons and
terminations to bus bars or other termnation points shall be zinc-

pl ated steel.
2.4 CONTROL W RI NG
A Unl ess otherw se specified el sewhere in these specifications, control

wiring shall be as specified herein, except that the m ni numsize shall
be not less than No. 14 AWG

B. Control wiring shall be sized such that the voltage drop under in-rush
condi ti ons does not adversely affect operation of the controls.
2.5 WRE LUBR CATI NG COVPOUND
A. Lubricating conpound shall be suitable for the wire insul ation and
conduit, and shall not harden or become adhesive.

B. Shall not be used on conductors for isolated power systens.
PART 3 - EXECUTI ON
3.1 GENERAL
A Install conductors in accordance with the NEC, as specified, and as
shown on the drawi ngs.

B. Install all conductors in raceway systens.

C. Splice conductors only in outlet boxes, junction boxes, pullboxes,
manhol es, or handhol es.

D. Qonductors of different systens (e.g., 120 V and 277 V) shall not be
installed in the same raceway.

E. Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmly clanps each individual cable
and tightens due to cabl e weight.

F. In panel boards, cabinets, w reways, switches, enclosures, and equi prent
assenblies, neatly form train, and tie the conductors with non-
metallic ties.

G For connections to notors, transforners, and vibrating equi pnent,
stranded conductors shall be used only fromthe | ast fixed point of
connection to the notors, transforners, or vibrating equi pnent.
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H Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering
a building, after installation of conductors.
I. Conductor and Cable Pulling:

1. Provide installation equi prment that will prevent the cutting or
abrasi on of insulation during pulling. Use |ubricants approved for
the cabl e.

2. Use nonnmetallic pull ropes.

3. Attach pull ropes by means of either woven basket grips or pulling
eyes attached directly to the conductors.

All conductors in a single conduit shall be pulled simultaneously.

Do not exceed manuf acturer’s recomended maxi mum pul | i ng tensions
and sidewal | pressure val ues.

J. No nore than three branch circuits shall be installed in any one
condui t.

K. Wen stripping stranded conductors, use a tool that does not danage the
conductor or renpbve conductor strands.

3.2 | NSTALLATI ON I N MANHOLES
A. Train the cables around the nmanhole walls, but do not bend to a radius
I ess than six tinmes the overall cable dianeter.
3.3 SPLICE AND TERM NATI ON | NSTALLATI ON
A. Splices and ternmnations shall be mechanically and el ectrically secure,
and tightened to nmanufacturer’s published torque val ues using a torque
screwdriver or wench.
B. Were the Governnent deternines that unsatisfactory splices or

term nations have been installed, replace the splices or termnations
at no additional cost to the Covernment.

3.4 CONDUCTOR | DENTI FI CATI ON
A. Wien using colored tape to identify phase, neutral, and ground

conductors larger than No. 8 AW apply tape in half-overlapping turns
for a mnimumof 75 mm (3 inches) fromtermnal points, and in junction
boxes, pullboxes, and manhol es. Apply the last two laps of tape with no
tension to prevent possible unwi nding. Were cabl e narkings are covered
by tape, apply tags to cable, stating size and insulation type.

3.5 FEEDER CONDUCTOR | DENTI FI CATI ON
A In each interior pullbox and each underground nmanhol e and handhol e,

install brass tags on all feeder conductors to clearly designate their

circuit identification and voltage. The tags shall be the enbossed
type, 40 nm (1-1/2 inches) in dianeter and 40 mls thick. Attach tags
with plastic ties.
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3.6 EXI STI NG CONDUCTORS
A. Unless specifically indicated on the plans, existing conductors shall

not be reused.

3.7 CONTROL WRI NG | NSTALLATI ON
A. Unless otherwi se specified in other sections, install control wring

and connect to equiprment to performthe required functions as specified

or as shown on the drawi ngs.

B. Install a separate power supply circuit for each system except where
ot herwi se shown on the draw ngs.
3.8 CONTROL W RI NG | DENTI FI CATI ON
A. Install a pernmanent wire nmarker on each wire at each ternination.
B. ldentifying nunbers and letters on the wire nmarkers shall correspond to

those on the wiring diagrans used for installing the systens.

C. Wre markers shall retain their markings after cleaning.
D. In each manhol e and handhol e, install enbossed brass tags to identify

the system served and function.

3.9 NOT USED
3. 10 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recomendations. In

addition, include the follow ng:
1. Visual Inspection and Tests: |nspect physical condition.
2. Electrical tests:
a. After installation but before connection to utilization devices,

such as fixtures, notors, or appliances, test conductors phase-
t o- phase and phase-to-ground resistance with an insulation
resistance tester. Existing conductors to be reused shall also
be tested.

b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V rated cable. Apply test for one nminute or until
reading i s constant for 15 seconds, whichever is longer. M nimm
i nsul ation resistance val ues shall not be | ess than 25 nmegohns
for 300 V rated cable and 100 megohns for 600 V rated cabl e.

c. Performphase rotation test on all three-phase circuits.
---END- - -
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SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTION
A. This section specifies the furnishing, installation, connection, and

testing of groundi ng and bondi ng equi pnent, indicated as groundi ng
equi pment in this section.

B. “QGounding el ectrode systeni refers to groundi ng el ectrode conductors
and all electrodes required or allowed by NEC, as well as made,

suppl enentary, and |ightni ng protection system groundi ng el ectrodes.

C. The terns “connect” and “bond” are used interchangeably in this section
and have the sane neaning.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirenments that apply to all sections of D vision 26.
B. Section 26 05 19, LONVOLTAGE ELECTR CAL POMER CONDUCTORS AND CABLES:
Lowvol t age conduct ors.

C. Section 26 05 33, RACEWAY AND BOXES FCR ELECTRI CAL SYSTEMS. Conduit and
boxes.
1.3 QUALI TY ASSURANCE
A Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section

26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Subnit six copies of the following in accordance with Section 26 05 11,

REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:

a. Submt sufficient information to denonstrate conpliance with

drawi ngs and specifications.

b. Submt plans showing the | ocation of system grounding el ectrodes
and connections, and the routing of aboveground and under ground

groundi ng el ectrode conductors.

2. Test Reports:
a. Two weeks prior to the final inspection, submt ground resistance
field test reports to the Contracting Oficer’'s Representative
(COR).

3. Certifications:
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a. Certification by the Contractor that the groundi ng equi pment has
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A Publications |listed bel ow (including anendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by

desi gnation only.

B. Anmerican Society for Testing and Materials (ASTM: Bl-07
............ St andard Speci fication for Hard-Drawn Copper

B3-07.................... Standard Specification for Soft or Anneal ed
Copper Wre

B8-11... Standard Specification for Concentric-Lay-
St randed Copper Conductors, Hard, MediuntHard,
or Soft

C Institute of Electrical and El ectronics Engineers, Inc. (I|EEE):
81-83 ......... ... | EEE Quide for Measuring Earth Resistivity,

G ound | npedance, and Earth Surface Potentials
of a Gound SystemPart 1. Nornmal Measurenents
D. National Fire Protection Association (NFPA):

70-11 .. National E ectrical Code (NEQ
TOE-12. ... . National E ectrical Safety Code
99-12 . ... Health Care Facilities

E Underwiters Laboratories, Inc. (UL):
44-10 . ... Thermoset -1 nsul ated Wres and Cabl es
83-08 ................ Ther nmopl asti c-Insul ated Wres and Cabl es
467-07 ... ... .. QG oundi ng and Bondi ng Equi pnent

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi prrent groundi ng conductors shall be insul ated stranded copper,

except that sizes No. 10 AWsG and snal |l er shall be solid copper.
I nsul ation color shall be continuous green for all equi pnent groundi ng

conductors, except that wire sizes No. 4 AW5 and | arger shall be
identified per NEC

B. Bondi ng conductors shall be bare stranded copper, except that sizes No.
10 AWG and snal l er shall be bare solid copper. Bondi ng conductors
shall be stranded for final connection to nmotors, transformers, and
vi brating equi prment.
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C. (Conductor sizes shall not be | ess than shown on the draw ngs, or not
| ess than required by the NEC, whichever is greater.

D. Insulation: THHN-THWN and XHHW 2. XHHW 2 shal|l be used for isol ated
power systens.

2.2 GROUND RODS
A. Copper clad steel, 19 mm (0.75 inch) diameter by 3 M (10 feet) I|ong.
B. Qantity of rods shall be as shown on the drawi ngs, and as required to
obtai n the specified ground resi stance.

2.3 NOT USED
2.4 GROUND CONNECTI ONS
A. Bel ow Grade and | naccessi bl e Locations: Exotherm c-wel ded type

connect ors.
B. Above Grade:

1. Bondi ng Junpers: Listed for use with al um num and copper conductors.
For wire sizes No. 8 AWG and | arger, use conpression-type
connectors. For wire sizes snmaller than No. 8 AWG use mechani cal
type lugs. Connectors or lugs shall use zinc-plated steel bolts,
nuts, and washers. Bolts shall be torqued to the val ues recomrended
by the manufacturer.

2. Connection to Building Steel: Exothernic-wel ded type connectors.

3. Gonnection to Gounding Bus Bars: Listed for use with al um num and
copper conductors. Use nechanical type lugs, with zinc-plated
steel bolts, nuts, and washers. Bolts shall be torqued to the val ues
recommended by the nanufacturer.

4. Connection to Equi prent Rack and Cabi net Ground Bars: Listed for use
wi th al um num and copper conductors. Use mechani cal type lugs, with
zinc-plated steel bolts, nuts, and washers. Bolts shall be torqued
to the val ues recomended by the nmanufacturer.

2.5 EQUI PMENT RACK AND CABI NET GROUND BARS
A. Provide solid copper ground bars designed for nounting on the framework

of open or cabi net-encl osed equi pnent racks. Ground bars shall have

m ni mum di mensions of 6.3 mm (0.25 inch) thick x 19 nm (0. 75 i nch)
wide, with length as required or as shown on the draw ngs. Provide
i nsul ators and nounti ng brackets.
2.6 GROUND TERM NAL BLOCKS
A At any equi prment nounting | ocation (e.g., backboards and hi nged cover

encl osures) where rack-type ground bars cannot be nounted, provide

mechani cal type lugs, with zinc-plated steel bolts, nuts, and washers.

Bolts shall be torqued to the val ues recommended by the manufacturer.
2.7 GROUNDI NG BUS BAR
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A. Pre-drilled rectangul ar copper bar with stand-off insulators, mninum

6.3 mMm (0. 25 inch) thick x 100 mm (4 inches) high in cross-section,
| ength as shown on the drawi ngs, with hole size, quantity, and spacing

per detail shown on the draw ngs. Provide insulators and nounting
brackets.

PART 3 - EXECUTI ON
3.1 GENERAL
A. Install grounding equipnent in accordance with the NEC, as shown on the

drawi ngs, and as specified herein.
B. System G oundi ng:

1. Secondary service neutrals: Gound at the supply side of the
secondary di sconnecting neans and at the related transforner.

2. Separately derived systens (transformers downstreamfromthe service
entrance): Gound the secondary neutral .

C. Equi prent G ounding: Metallic piping, building structural steel,
el ectrical enclosures, raceways, junction boxes, outlet boxes,

cabi nets, machine frames, and other conductive itens in close proximty
with electrical circuits, shall be bonded and grounded.

D. For patient care area electrical power system grounding, conformto
NFPA 99 and NEC.
3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
A. Make groundi ng connections, which are norrmally buried or otherw se

i naccessi bl e, by exothermc wel d.
3.3 NOT USED

3.4 SECONDARY VOLTAGE EQUI PMENT AND Cl RCU TS
A. Main Bondi ng Junper: Bond the secondary service neutral to the ground

bus in the service equipnent.

B. Mtallic Piping, Building Structural Steel, and Suppl enent al
El ectrode(s):

1. Provide a groundi ng el ectrode conductor sized per NEC between the
servi ce equi pnent ground bus and all netallic water pipe systens,
bui I ding structural steel, and suppl emental or nade el ectrodes.
Provi de junpers across insulating joints in the netallic piping.

2. Provide a suppl emental ground el ectrode as shown on the draw ngs and
bond to the groundi ng el ectrode system
C. Switchgear, Swi tchboards, Unit Substations, Panel boards, Mtor Control
Centers, Engine-CGenerators, Autonatic Transfer Sw tches, and ot her
el ectrical equi prent:
1. Connect the equi pnent groundi ng conductors to the ground bus.
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2. Qonnect netallic conduits by groundi ng bushi ngs and equi prrent
groundi ng conductor to the equi pnent ground bus.

D. Transforners:

1. Exterior: Exterior transformers supplying interior service equi prent
shall have the neutral grounded at the transfornmer secondary.
Provi de a groundi ng el ectrode at the transfornmer.

2. Separately derived systens (transformers downstream from service
equi pment): G ound the secondary neutral at the transforner. Provide
a groundi ng el ectrode conductor fromthe transformer to the nearest
conponent of the groundi ng el ectrode system
3.5 RACEWAY
A Conduit Systens:

1. QGound all netallic conduit systens. Al metallic conduit systens
shal | contain an equi prment groundi ng conduct or

2. Non-metallic conduit systens, except non-netallic feeder conduits
that carry a grounded conductor fromexterior transformers to
interior or building-nmounted service entrance equi pnent, shal
contai n an equi pnent groundi hg conduct or.

3. Mtallic conduit that only contains a groundi ng conductor, and is
provided for its mechanical protection, shall be bonded to that
conductor at the entrance and exit fromthe conduit.

4. Metallic conduits which termnate wi thout nechani cal connection to
an el ectrical equi pment housi ng by means of | ocknut and bushi ngs or
adapters, shall be provided w th groundi ng bushi ngs. Connect
bushi ngs wi th an equi pnent groundi ng conductor to the equi pnent
ground bus.

B. Feeders and Branch Grcuits: Install equi pnent groundi ng conductors
with all feeders, and power and l|ighting branch circuits.

C. Boxes, Cabi nets, Encl osures, and Panel boar ds:

1. Bond the equi prent groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other encl osures through
whi ch the conduct or passes (except for special grounding systens for
intensive care units and other critical units shown).

2. Provide lugs in each box and encl osure for equi pment groundi ng
conductor termnation

D. Wreway Systens:

1. Bond the netallic structures of wireway to provide electrica
continuity throughout the wireway system by connecting a No. 6 AWG
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bondi ng junper at all internmediate netallic encl osures and across
all section junctions.

2. Install insulated No. 6 AWs bondi ng junpers between the w reway
system bonded as required above, and the closest building ground at
each end and approximately every 16 M (50 feet).

3. Wse insulated No. 6 AW5 bondi ng junpers to ground or bond netallic
wireway at each end for all internediate nmetallic enclosures and
across all section junctions.

4. Use insulated No. 6 AW5 bonding junpers to ground cable tray to
col um-nount ed bui l ding ground pl ates (pads) at each end and
approxi mately every 15 M (49 feet).

E. Receptacles shall not be grounded through their nounting screws. G ound
receptacles with a junper fromthe receptacle green ground termnal to
t he device box ground screw and a junper to the branch circuit
equi pnent groundi ng conduct or.

F. Gound lunminaires (lighting fixtures) to the equi pnment groundi ng
conductor of the wiring system Lum naires connected with flexible

conduit shall have a green ground wire included with the power wires
fromthe lumnaire through the flexible conduit to the first outlet
box.

G Fixed electrical appliances and equi pnent shall be provided with a
ground lug for ternmination of the equi pment groundi ng conduct or.

H Not Used

|. Panel board Bonding in Patient Care Areas: The equi pnment groundi ng
terminal buses of the nornal and essential branch circuit panel boards
serving the sane individual patient vicinity shall be bonded together
with an insul ated conti nuous copper conductor not |ess than No. 10 AWG
installed in rigid netal conduit.
3.7 CORROSION | NH BI TORS
A. When naki ng groundi ng and bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netal s used.
3. 8 CONDUCTI VE PI PI NG
A. Bond all conductive piping systens, interior and exterior, to the

groundi ng el ectrode system Bondi ng connections shall be nmade as cl ose
as practical to the equi prment ground bus.

B. In operating roons and at intensive care and coronary care type beds,
bond the nedi cal gas pipi ng and nedi cal vacuum pi ping at the outlets
directly to the patient ground bus.
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3.9 NOT USED

3.10 NOr USED
3.11 EXTER OR LI GAT POLES

A. Provide 6.1 M (20 feet) of No. 4 AWG bare copper coiled at bottom of
pol e base excavation prior to pour, plus additional unspliced length in
and above foundation as required to reach pole ground stud.

3. 12 GROUND RESI STANCE
A Qounding systemresistance to ground shall not exceed 5 ohns. Make any

nodi fi cations or additions to the groundi ng el ectrode system necessary
for conpliance without additional cost to the Governnment. Final tests
shall ensure that this requirenent is met.
B. QGounding systemresi stance shall conply with the electric utility
conmpany ground resi stance requirenents.

3.13 GROUND ROD | NSTALLATI ON
A. For outdoor installations, drive each rod vertically in the earth,

until top of rod is 610 nm (24 inches) bel ow final grade.
For indoor installations, |eave 100 mm (4 inches) of each rod exposed.

C. Were buried or pernmanently conceal ed ground connections are required,
make the connections by the exotherm c process, to formsolid neta
joints. Make accessi bl e ground connections wth nmechani cal pressure-
type ground connectors.

D. Were rock or inpenetrable soil prevents the driving of vertical ground
rods, install angled ground rods or grounding el ectrodes in horizonta
trenches to achi eve the specified ground resistance.

3. 14 ACCEPTANCE CHECKS AND TESTS
A. Resistance of the grounding el ectrode systemshall be measured using a

four-termnal fall-of-potential nethod as defined in | EEE 81. G ound
resi stance nmeasurenents shall be made before the electrica
distribution systemis energi zed or connected to the electric utility
conpany ground system and shall be made in normally dry conditions not
fewer than 48 hours after the last rainfall

B. Resistance neasurenments of separate groundi ng el ectrode systens shal
be nade before the systenms are bonded together. The conbi ned
resi stance of separate systens nmay be used to neet the required
resi stance, but the specified nunber of el ectrodes nust still be

provi ded.

C. Bel owgrade connections shall be visually inspected by the CCR prior to
backfilling. The Contractor shall notify the COR 24 hours before the

connections are ready for inspection

---END- - -
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SECTI ON 26 05 33
RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS
PART 1 - GENERAL

1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of

conduit, fittings, and boxes, to form conpl ete, coordinated, grounded
raceway systens. Raceways are required for all wring unless shown or
speci fied otherw se.

B. Definitions: The termconduit, as used in this specification, shall mean
any or all of the raceway types specified.

1.2 RELATED WORK
A. Section 26 05 11, REQU REMENTS FCR ELECTR CAL | NSTALLATI ONS: Cener al
electrical requirenents and itens that are common to nore than one
section of Division 26.

B. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renments for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

C. Section 31 20 00, EARTH MOVI NG Beddi ng of conduits.

1.3 QUALI TY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS

FCR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS
I n accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL

I NSTALLATI ONS, submit the foll ow ng:

A. Manufacturer's Literature and Data: Show ng each cabl e type and rati ng.
The specific itemproposed and its area of application shall be
identified on the catal og cuts.

Shop Dr awi ngs:

Size and | ocation of main feeders.

Size and | ocation of panels and pull -boxes.

Layout of required conduit penetrations through structural elenents.
Certifications:

N wh = w

1. Two weeks prior to the final inspection, submt four copies of the
follow ng certifications to the Contracting (ficer’s Representative
(OOR):

a. Certification by the manufacturer that the nmaterial conforns to
the requirenents of the drawi ngs and specifications.

b. Certification by the contractor that the material has been
properly install ed.
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1.5 APPLI CABLE PUBLI CATI ONS

A

Publications |isted bel ow (including anendnents, addenda, revisions,
suppl erents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.

Anmerican National Standards Institute (ANSI):

C80.1-05................ El ectrical Rgid Steel Conduit

C80.3-05................ Steel El ectrical Metal Tubing

C80.6-05................ El ectrical Internmediate Metal Conduit

Nati onal Fire Protection Association (NFPA): 70-

11 . Nati onal El ectrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

1-05. .. Fl exi bl e Metal Conduit

5-04 ... .. . Surface Metal Raceway and Fittings

6-07. ..o El ectrical Rgid Metal Conduit - Steel

50-95. ... ... Encl osures for HE ectrical Equipnent

360-093 ................ Li qui d-Ti ght Fl exi bl e Steel Conduit

467-07 ... ..o G oundi ng and Bondi ng Equi pnent

514A-04 . ... ... ... ... Metallic Qutl et Boxes

514B-04................. Condui t, Tubing, and Cable Fittings

514G 96 ........ ... .. Nonnetal lic Qutlet Boxes, Fl ush-Device Boxes and
Covers

651-05.................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings

651A-00................. Type EB and A R gid PVC Conduit and HDPE Conduit

797-07 . ..o El ectrical Metallic Tubing

1242-06 . ............... El ectrical Internediate Metal Conduit - Steel

Nat i onal El ectrical Manufacturers Associ ati on (NEMA): TG 2-03
........... El ectrical Polyvinyl Chloride (PVC Tubing and

Condui t
TG3-04 ......... .. PVC Fittings for Use with R gid PVC Conduit and
Tubi ng
FBL-07.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Hectrical Metallic Tubing and
Cabl e
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PRCDUCTS

2.1 MATERI AL
A. Conduit Size: In accordance with the NEC, but not less than 0.5 inch [13

mr] unl ess ot herwi se shown. Were permtted by the NEC 0.5 inch [13 mmj
flexible conduit may be used for tap connections to recessed |lighting

fixtures.
B. Conduit:

1. Rigid steel: Shall conformto UL 6 and ANSI C80. 1.

2. Rigid alum num Not All owed.

3. Rgidinternediate steel conduit (IMJ): Shall conformto U 1242 and
ANSI C80. 6.

4, Hectrical netallic tubing (EMN: Shall conformto UL 797 and ANS
C80.3. Maxi mum si ze not to exceed 4 in [105 mm] and shal |l be
permitted only with cable rated 600 V or |ess.

5. Fl exi bl e gal vani zed steel conduit: Shall conformto UL 1.

6. Liquid-tight flexible nmetal conduit: Shall conformto UL 360.

7. Not Used.

8. Surface netal raceway: Shall conformto UL 5.

C. Conduit Fittings:
1. Rgdsteel and | MC conduit fittings:

a. Fittings shall neet the requirenents of UL 514B and NEMA FB1.

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or nalleable iron material s are acceptabl e.
Integral retractable type | MC couplings are al so accept abl e.

c. Locknuts: Bonding type with sharp edges for digging into the netal
wal | of an encl osure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, nolded or locked into the netallic body of the fitting.
Bushings made entirely of netal or nonmetallic naterial are not
pernitted.

e. Erickson (union-type) and set screw type couplings: Approved for
use in concrete are permtted for use to conplete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing fittings: Threaded cast iron type. Use continuous drain-
type sealing fittings to prevent passage of water vapor. In
conceal ed work, install fittings in flush steel boxes with bl ank
cover plates having the sane finishes as that of other electrical
plates in the room
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Not Used
El ectrical netallic tubing fittings:

a. Fittings and conduit bodies shall neet the requirenents of W
514B, ANSI C80.3, and NEVA FB1.

b. Only steel or nalleable iron nmaterials are acceptable.

c. Conpression couplings and connectors: Concrete-tight and rain-
tight, with connectors having insulated throats. Setscrew
coupl i ngs and connectors are prohibited.

d. Indent-type connectors or couplings are prohibited.
D e-cast or pressure-cast zinc-alloy fittings or fittings nmade of
"pot metal" are prohibited.

Fl exi bl e steel conduit fittings:
a. Conformto UL 514B. Only steel or nalleable iron materials are
accept abl e.

b. Clanp-type, with insulated throat.
Liquid-tight flexible netal conduit fittings:
a. Fittings shall neet the requirenents of UL 514B and NEMA FBL1.
b. Only steel or nalleable iron nmaterials are acceptable.
c. Fittings nmust incorporate a threaded groundi ng cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shall have insul ated throats.

Direct burial plastic conduit fittings:

Fittings shall neet the requirements of UL 514C and NENA TC3.
Surface netal raceway fittings: As reconmended by the raceway
manuf acturer. |nclude couplings, offsets, el bows, expansion joints,
adapters, hol d-down straps, end caps, conduit entry fittings,
accessories, and other fittings as required for conplete system

Expansi on and defl ecti on coupl i ngs:

a. Conformto UL 467 and UL 514B

b. Accommodate a 0.75 inch [19 mn] deflection, expansion, or
contraction in any direction, and allow 30 degree angul ar
defl ecti ons.

c. Include internal flexible netal braid, sized to guarantee conduit
ground continuity and a |lowinpedance path for fault currents, in
accordance with UL 467 and the NEC tables for equi pnent groundi ng
conduct or s.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat -resi stant nol ded rubber material with stainless steel jacket
cl anps.
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D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equival ent corrosion
prot ection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

3. Miltiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm
x 38 mmj, 12-gauge steel, cold-formed, |ipped channels; with not |ess
than 0.375 in [9 nm] di aneter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or machi ne bolt expansion.
E. Qutlet, Junction, and Pull Boxes:
1. UL-50 and UL-514A.

2. Cast metal where required by the NEC or shown, and equi pped with
r ust proof boxes.

Sheet netal boxes: Galvani zed steel, except where ot herw se shown.

Fl ush-nounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall.
Surface-nounted wall or ceiling boxes shall be installed with
surface-style flat or rai sed covers.

F. Wreways: Equip with hinged covers, except where renovable covers are
shown. Include couplings, offsets, elbows, expansion joints, adapters,
hol d-down straps, end caps, and other fittings to match and nmate with
W reways as required for a conplete system

PART 3 - EXECUTI ON
3.1 PENETRATI ONS
A CQutting or Hol es:

1. CQut holes in advance where they shoul d be placed in the structural
el ements, such as ribs or beans. Cbtain the approval of the COR prior
to drilling through structural elenents.

2. Qut holes through concrete and nasonry in new and existing structures
with a dianond core drill or concrete saw. Pneunatic hammers, inpact
electric, hand, or nanual hammer-type drills are not allowed, except
where permtted by the COR as required by limted working space.

B. Firestop: Were conduits, w reways, and other electrical raceways pass
through fire partitions, fire walls, snoke partitions, or floors,

install a fire stop that provides an effective barrier against the
spread of fire, snoke and gases as specified in Section 07 84 00,
FI RESTCPPI NG

C Waterproofing: At floor, exterior wall, and roof conduit penetrations,
conpletely seal clearances around the conduit and nake watertight, as
specified in Section 07 92 00, JO NT SEALANTS.
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3.2 | NSTALLATI ON, GENERAL
A. In accordance with UL, NEC, as shown, and as specified herein

B. Essential (Emergency) raceway systens shall be entirely independent of
ot her raceway systens, except where shown on draw ngs.
C. Install conduit as follows:

1. In conplete nechanically and el ectrically continuous runs before
pulling in cables or wires.

2. Wnless otherwise indicated on the drawings or specified herein,
installation of all conduits shall be concealed within finished
wal l's, floors, and ceilings.

3. Hattened, dented, or deforned conduit is not permtted. Renove and
repl ace the damaged conduits with new undanaged materi al .

4. Assure conduit installation does not encroach into the ceiling hei ght
head room wal kways, or doorways.
Cut square, ream renove burrs, and draw up tight.
I ndependent |y support conduit at 8 feet [2.4 M on centers. Do not
use other supports, i.e., suspended ceilings, suspended ceiling
supporting nenbers, lighting fixtures, conduits, mechanical piping,
or nechani cal ducts.

7. Support within 12 inches [300 mmj of changes of direction, and within
12 inches [300 nmj of each encl osure to whi ch connected.

8. dose ends of enpty conduit with plugs or caps at the rough-in stage
until wires are pulled in, to prevent entry of debris.
9. Conduit installations under funme and vent hoods are prohibited.

10. Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes with bonding type |locknuts. For rigid and | MC conduit
install ations, provide a |locknut on the inside of the enclosure, nade
up wench tight. Do not nake conduit connections to junction box
covers.

11. Not Used.

12. Conduit bodi es shall only be used for changes in direction, and shal
not contain splices.

13. Do not use al um num conduits.

D. Conduit Bends:
1. Make bends with standard conduit bendi ng nmachi nes.

2. Conduit hickey nmay be used for slight offsets and for straightening
st ubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.
E. Layout and Homeruns:

1. Install conduit with wiring, including honeruns, as shown on
dr awi ngs.
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2. Deviations: Make only where necessary to avoid interferences and only
after draw ngs showi ng the proposed devi ati ons have been subm tted
approved by the COR

3.3 CONCEALED WORK | NSTALLATI ON
A In Concrete:

1. Gonduit: Rigid steel, IM; or EMI. Do not install EM in concrete
slabs that are in contact with soil, gravel, or vapor barriers.
Align and run conduit in direct I|ines.

Install conduit through concrete beans only:
a. Were shown on the structural draw ngs.

b. As approved by the CCR prior to construction, and after submttal
of drawi ng showi ng | ocation, size, and position of each
penetrati on.

4, Installation of conduit in concrete that is less than 3 inches [75
mj thick is prohibited.
a. Gonduit outside dianmeter |arger than one-third of the slab
thi ckness i s prohibited.

b. Space between conduits in slabs: Approximtely six conduit
dianeters apart, and one conduit di aneter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a mnimumof 0.75 inch [19 nmm] of concrete around
the conduits.

5. Make couplings and connections watertight. Use thread conpounds that
are UL approved conductive type to ensure | ow resistance ground
continuity through the conduits. Tightening setscrews with pliers is
pr ohi bi t ed.

B. Above Furred or Suspended Ceilings and in Walls:
1. Not Used.

2. Gonduit for conductors 600 V and below R gid steel, M or EM.
M xing different types of conduits indiscrimnately in the same
systemis prohibited.

3. Align and run conduit parallel or perpendicular to the building
l'i nes.

4. Connect recessed lighting fixtures to conduit runs with nmaxi rum6 ft
[1.8 M of flexible nmetal conduit extending froma junction box to
the fixture.
5. Tightening setscrews with pliers is prohibited.
3.4 EXPOSED WORK | NSTALLATI ON
A Ul ess otherw se indicated on the draw ngs, exposed conduit is only
permtted i n mechani cal and el ectrical roons.

B. Not Used.
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C Gonduit for Conductors 600 V and Below. R gid steel, IM; or EMI. MXing
different types of conduits indiscrimnately in the systemis
pr ohi bi t ed.

D. Align and run conduit parallel or perpendicular to the building |ines.

E Install horizontal runs close to the ceiling or beans and secure with
conduit straps.

F. Support horizontal or vertical runs at not over 8 foot [2.4 M
interval s.

G Surface nmetal raceways: Use only where shown.

H Not Used.

3.7 VEET CR DAMP LOCATI CNS
A. Unl ess ot herwi se shown, use conduits of rigid steel or |MC

B. Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold locations, i.e., refrigerated spaces,
const ant -t enperat ure roons, air-conditioned spaces, building exterior
wal I's, roofs, or simlar spaces.

C. Unl ess otherwi se shown, use rigid steel or IMC conduit within 5 feet
[1.5 M of the exterior and bel ow concrete buil ding slabs in contact
with soil, gravel, or vapor barriers. Conduit shall be half-1lapped with
10 mil PVC tape before installation. After installation, conpletely
recoat or retape any damaged areas of coating.

3.8 MOTCORS AND VI BRATI NG EQUI PIVENT
A. Use flexible netal conduit for connections to notors and ot her

el ectrical equipnent subject to novenent, vibration, msalignnent,
cranped quarters, or noise transm ssion.

B. Use liquid-tight flexible nmetal conduit for installation in exterior
| ocations, noisture or hunidity |aden atnosphere, corrosive atnosphere,
wat er or spray wash-down operations, inside airstreamof HVAC units, and

| ocations subject to seepage or dripping of oil, grease, or water.
Provi de a green equi pnent groundi ng conductor with flexible netal
condui t.

3.9 EXPANSI ON JA NTS
A. Conduits 3 inches [75 mM and larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansi on and defl ection couplings. Install the couplings in accordance
with the manufacturer's recomendati ons.

B. Provide conduits smaller than 3 inches [75 nmj with junction boxes on
both sides of the expansion joint. Connect conduits to junction boxes
with sufficient slack of flexible conduit to produce 5 inch [125 nnj
vertical drop mdway between the ends. Flexible conduit shall have a
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C

bondi ng junper installed. In lieu of this flexible conduit, expansion
and defl ection couplings as specified above for conduits 15 inches [375
mm] and | arger are acceptabl e.

Install expansion and defl ection couplings where shown.

3.10 CONDU T SUPPORTS, | NSTALLATI ON
A Safe working load shall not exceed one-quarter of proof test |oad of

T

fast eni ng devi ces.

Use pi pe straps or individual conduit hangers for supporting individua
condui ts.

Support nultiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wres, hanger itself, and 200 |bs [90 kg].
Attach each conduit with U-bolts or other approved fasteners.

Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itens.

Fasteners and Supports in Solid Masonry and Concrete:

1. New Construction: Use steel or nalleable iron concrete inserts set in
pl ace prior to placing the concrete.
2. Existing Construction:

a. Steel expansion anchors not less than 0.25 inch [6 nmm] bolt size
and not less than 1.125 inch [28 m] enbednent.

b. Power set fasteners not less than 0.25 inch [6 nm] dianeter with
depth of penetration not less than 3 inch [75 mmj.

c. Wse vibration and shock-resi stant anchors and fasteners for
attaching to concrete ceilings.
Hol | ow Masonry: Toggl e bolts.

Bolts supported only by plaster or gypsumwal |l board are not acceptabl e.

Metal Structures: UWse nmachi ne screw fasteners or ot her devices
specifically designed and approved for the application

Attachment by wood plugs, raw plug, plastic, lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.

Chain, wire, or perforated strap shall not be used to support or fasten
conduit.

Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.

Vertical Supports: Vertical conduit runs shall have riser clanps and
supports in accordance with the NEC and as shown. Provi de supports for
cable and wire with fittings that include internal wedges and retaining
coll ars.
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3. 11 BOX | NSTALLATI ON
A. Boxes for Conceal ed Conduits:

1. Flush-mounted.
2. Provide raised covers for boxes to suit the wall or ceiling,

construction, and finish

B. In addition to boxes shown, install additional boxes where needed to

prevent damage to cables and wires during pulling-in operations.

C. Renove only knockouts as required and plug unused openi ngs. Use threaded
plugs for cast nmetal boxes and snap-in netal covers for sheet mneta
boxes.

D. Qutlet boxes nounted back-to-back in the same wall are prohibited. A
m ni mum 24 inch [600 mMmj center-to-center |ateral spacing shall be

mai nt ai ned bet ween boxes.

E. Mnimum size of outlet boxes for ground fault interrupter (GFl)
receptacles is 4 inch [100 mm] square x 2.125 inch [55 mm] deep, with

devi ce covers for the wall nmaterial and thickness involved.

F. Stencil or install phenolic naneplates on covers of the boxes identified
on riser diagrans; for exanple "SIGFA JB No. 1."

G On all branch circuit junction box covers, identify the circuits with

bl ack nmarker.
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SECTI ON 31 20 00
EARTH MOVI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON OF WORK
A. This section specifies the requirements for furnishing all equi pnent,

mat erials, labor, tools, and techniques for earthwork including, but not
limted to, the foll ow ng

Site preparation.

Excavati on

Under pi nni ng.

Filling and backfilling.

Gradi ng.

Soi | Di sposal .

No ok wbde

C ean Up.

1.2 DEFI NI TI ONS
A. Unsuitable Materials:

1. Fills: Topsoil; frozen nmaterials; construction materials and
mat eri als subject to deconposition; clods of clay and stones |arger
than 75 mm (3 inches); organic material, including silts, which are
unstabl e; and inorganic materials, including silts, too wet to be
stable and any material with a liquid limt and plasticity index
exceedi ng 40 and 15 respectively. Unsatisfactory soils also include
satisfactory soils not maintained within 2 percent of optinmm
noi sture content at tinme of conpaction, as defined by ASTM D 1557.

2. Existing Subgrade (Except Footing Subgrade): Same materials as
1.2. A1, that are not capable of direct support of slabs, pavenent,
and simlar items with possible exception of inprovenent by
conpaction, proofrolling, or simlar nethods.

3. Existing Subgrade (Footings Only): Sane as paragraph 1, but no fill
or backfill. If materials differ fromdesign requirenents, excavate
to acceptable strata subject to COTR s approval

B. Building Earthwork: Earthwork operations required in area enclosed by a
line | ocated 1500 mm (5 feet) outside of principal building perineter.

It also includes earthwork required for auxiliary structures and

bui | di ngs.

C. Trench Earthwork: Trenchwork required for utility |ines.
D. Site Earthwork: Earthwork operations required in area outside of a line
| ocated 1500 mm (5 feet) outside of principal building perineter and

wi thin new construction area with exceptions noted above.

EARTH MOVI NG 31 20 00 - 1



VA PROJECT NO 595-17-104 VACO — LEBANON VA MEDI CAL CENTER

July 26, 2016
10- 06M
E. Degree of conpaction: Degree of conpaction is expressed as a percentage

of maxi mum density obtai ned by | aboratory test procedure. This

per cent age of maxi mum density is obtained through use of data provided
fromresults of field test procedures presented in ASTM D1556, ASTM
D2167, and ASTM D2922.

F. Fill: Satisfactory soil materials used to raise existing grades. In the
Construction Docunents, the term“fill” neans fill or backfill as
appropriate.

G Backfill: Soil materials or controlled |l ow strength material used to
fill an excavation.

H. Unaut hori zed excavati on: Renoval of naterials beyond indicated sub-grade
el evations or indicated lines and di nensions without witten
aut hori zation by the COTR. No payrment will be made for unauthorized
excavation or renedial work required to correct unauthorized excavation

. Authorized additional excavation: Renmpval of additional material
aut hori zed by the COIR based on the determ nation by the Governnment’s
soils testing agency that unsuitable bearing nmaterials are encountered
at required sub-grade el evations. Renoval of unsuitable material and its

repl acement as directed will be paid on basis of Conditions of the
Contract relative to changes in work.

J. Subgrade: The undi sturbed earth or the conpacted soil |ayer inmmediately
bel ow granul ar sub-base, drainage fill, or topsoil naterials.

K. Structure: Buildings, foundations, slabs, tanks, curbs, mechanical and
el ectrical appurtenances, or other man-made stationary features
constructed above or bel ow the ground surface.

L. Borrow. Satisfactory soil inported fromoff-site for use as fill or
backfill.

M Drai nage course: Layer supporting slab-on-grade used to mnimze
capillary flow of pore water.

N. Beddi ng course: Layer placed over the excavated sub-grade in a trench
bef ore laying pipe. Bedding course shall extend up to the springline of
t he pi pe.

O. Sub-base Course: Layer placed between the sub-grade and base course for
asphalt paving or |layer placed between the sub-grade and a concrete
paverment or wal k.

P. Uilities include on-site underground pipes, conduits, ducts, and cables
as well as underground services w thin buildings.

Q Debris: Debris includes all naterials | ocated within the designated work
area not covered in the other definitions and shall include but not be
limted to itens |ike vehicles, equipnent, appliances, building
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materials or remains thereof, tires, any solid or liquid chemcals or

products stored or found in containers or spilled on the ground.

R Contam nated soils: Soil that contains contani nates as defi ned and

determ ned by the COIR or the Governnent’s testing agency.

1.4 CLASSI FI CATI ON CF EXCAVATI ON

A. Cassified Excavation: Renoval and di sposal of all naterial except that
mat eri al not defined as Rock.

B. Rock Excavati on:

1

Trenches and Pits: Renpval and di sposal of solid, honogenous,
interlocking crystalline material with firmy cemented, |am nated, or
foliated nasses or congl onerate deposits that cannot be excavated
with a | ate-npdel, track-nounted hydraulic excavator; equi pped with a
1050 mm (42 inch) wi de, short-tip-radius rock bucket; rated at not

| ess than 103 kW (138 hp) flywheel power with bucket-curling force of
not less than 125 kN (28,090 I bf) and stick-crowd force of not |ess
than 84.5 kN (19,000 | bf); neasured according to SAE J-1179. Trenches
in excess of 3000 mm (10 feet) wide and pits in excess of 9000 mm (30
feet) in either length or width are classified as open excavati on.
Open Excavation: Renoval and di sposal of solid, honogenous,
interlocking crystalline material firmy cenented, |aninated, or
foliated masses or congl onerate deposits that cannot be disl odged and
excavated with a | ate-nodel, track-mounted | oader; rated at not |ess
than 157 kW (210 hp) flywheel power and devel oping a mi ni mum of 216
kN (48,510 | bf) breakout force; neasured according to SAE J-732.

O her types of materials classified as rock are unstratified nmasses,
congl omer at ed deposits and boul ders of rock material exceeding 0.76
nm3 (1 cubic yard) for open excavation, or 0.57 nB (3/4 cubic yard)
for footing and trench excavation that cannot be renoved by rock
excavati ng equi pnent equivalent to the above in size and perfornmance
ratings, without systematic drilling, ram hamering, ripping, or

bl asti ng, when pernitted.

Bl asting: Renoval and di sposal of solid, honmpbgenous, interlocking
crystalline material firmy cemented, |anmi nated, or foliated nmasses
or congl onerate deposits that cannot be renoved with conventiona

nmet hods nay not be performed by bl asting.

Definitions of rock and gui delines for equi prent are presented for
general information purposes only. The Contractor is expected to use
the information presented in the Geotechnical Engineering Report to
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eval uate the extent and conpetency of the rock and to determnine both

quantity estimations and renmoval equi pnent and efforts.

1.5 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATI O\

A. Measurenment: Cross section and nmeasure uncovered and separat ed
materials, and conpute quantities by Regi stered Professional Land
Surveyor or Registered Civil Engineer, specified in Section 01 00 00,
GENERAL REQUI REMENTS. Do not measure quantities beyond the foll ow ng
[imts:

1. 600 mm (24 inches) fromoutside face of concrete work for which forns
are required, except for footings.
2. 300 mm (12 inches) fromoutside of perineter of formed footings.

150 nm (6 inches) bel ow bottom of pipe and not nore than pipe

di ameter plus 600 mMm (24 inches) in width for pipe trenches.

4. From outside dinmensions of concrete work for which no forns are
required (trenches, conduits, and simlar itens not requiring forms).

B. Paynent: No separate paynent shall be made for rock excavation
quantities shown. Contract price and tine will be adjusted for overruns
or underruns in accordance with Articles, DI FFERI NG SI TE CONDI Tl ONS,
CHANGES and CHANGES- SUPPLEMENT of the GENERAL CONDI TI ONS as appl i cabl e.

C. Paynent for Differing Site Conditions: Wen rock excavation, as
classified, is encountered, contract price and tine will be adjusted in
accordance with Articles, DI FFERI NG SI TE CONDI TI ONS, CHANGES and
CHANGES- SUPPLEMENT of the GENERAL CONDI TI ONS as appl i cabl e.

1.6 SUBM TTALS:

A. Furnish to COTR
1. Contactor shall furnish resunmes with all personnel involved in the

project including Project Manager, Superintendent, and on-site

Engi neer. Project Manager and Superintendent should have at |east 3

years of experience on projects of simlar size.

2. Soil sanples.

a. Cassification in accordance with ASTM D2487 for each on-site or
borrow soil nmaterial proposed for fill, backfill, engineered fill,
or structural fill.

b. Laboratory conpaction curve in accordance with ASTM D 1557 for
each on site or borrow soil naterial proposed for fill, backfill,
engi neered fill, or structural fill.

c. Test reports for conpliance with ASTM D 2940 requirenents for
subbase material .
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d. Pre-excavation photographs and vi deotape in the vicinity of the

existing structures to docunment existing site features, including
surfaces finishes, cracks, or other structural blem shes that
m ght be mi sconstrued as damage caused by eart hwork operations.
e. The Contractor shall submit a scale plan daily that defines the
location, limts, and depths of the area excavated.
1.7 APPLI CABLE PUBLI CATI ONS:
A. Publications listed below forma part of this specification to extent
ref erenced. Publications are referenced in text by basic designation

only.
B. Anerican Association of State H ghway and Transportation Oficials
(AASHTO) :
T99-01(2004)............ Moi sture-Density Relations of Soils Using a 2.5
kg (5.5 I'b) Ramer and a 305 nm (12 inch) Drop
T180-01(2004)........... Mbi sture-Density Relations of Soils using a 4.54

kg (10 I b) Rammer and a 457 mm (18 inch) Drop
C. Anmerican Society for Testing and Materials (ASTM:
D448-03a. . .............. Standard C assification for Sizes of Aggregate
for Road and Bridge Construction
D698-00ael.............. St andard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort
(12,400 ft. Ibf/ft® (600 kN ni n?))

D1556-00................ Standard Test Method for Density and Unit Wi ght
of Soil in Place by the Sand-Cone Met hod
D1557-02el.............. St andard Test Methods for Laboratory Compaction

Characteristics of Soil Using Mdified Effort
(56,000 ft-1bf/ft3 (2700 kN mi n?))

D2167-94 (2001)......... Standard Test Method for Density and Unit Wi ght
of Soil in Place by the Rubber Balloon Method

D2487-06. ............... Standard Cl assification of Soil for Engineering
Pur poses (Unified Soil C assification System

D2922-05................ Standard Test Methods for Density of Soil and

Soi | - Aggregate in Place by Nucl ear Met hods
(Shal | ow Dept h)

D2940-03................ Standard Specifications for Graded Aggregate
Mat erial for Bases or Subbases for H ghways or

Airports
D. Society of Autonotive Engi neers (SAE):
J732-92. .. ... ... Specification Definitions - Loaders
J1179-02................ Hydraul i c Excavator and Backhoe Di ggi ng Forces
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PART 2 - PRODUCTS
2.1 MATERI ALS:

A

General: Provide borrow soil material when sufficient satisfactory soil

materials are not avail able from excavati ons.

Fills: Material in conmpliance with ASTM D2487 Soil C assification G oups

GwW G, GM SW SP, SM SC, and M., or any conbination of these groups;

free of rock or gravel larger than 75 mm (3 inches) in any dinmension,

debris, waste, frozen nmaterials, vegetation, and other del eterious

matter. Material approved fromon site or off site sources having a

nm nimum dry density of 1760 kg/nB (110 pcf), a maxi mum Pl asticity |ndex

of 15, and a maximum Liquid Limt of 40.

Engineered Fill: Naturally or artificially graded m xture of conpliance

with ASTM D2487 Soil Classification Goups GN GP, GM SW SP, SM SC,

and M., or any conbination of these groups, or as approved by the

Engi neer or material with at | east 90 percent passing a 37.5-nmm (1 1/2-

i nch) sieve and not nore than 12 percent passing a 75-um (No. 200)

si eve, per ASTM D2940; .

Beddi ng: Naturally or artificially graded mi xture of natural or crushed

gravel, crushed stone, and natural or crushed sand; ASTM D2940; except

with 100 percent passing a 25 mm (1 inch) sieve and not nore than 8

percent passing a 75-um (No. 200) sieve.

Drainage Fill: Washed, narrowly graded ni xture of crushed stone, or

crushed or uncrushed gravel; ASTM D448; coarse-aggregate gradi ng Size

57; with 100 percent passing a 37.5 mm (1 1/2-inch) sieve and 0 to 5

percent passing a 2.36 mm (No. 8) sieve.

Ganular Fill:

1. Under concrete slab, crushed stone or gravel graded from25 mnm (1
inch) to 4.75 nm (No. 4), per ASTM D 2940.

2. Bedding for sanitary and storm sewer pipe, crushed stone or gravel
graded from13 mm (1/2 inch) to 4.75 mm (No 4), per ASTM D 2940.

PART 3 - EXECUTI ON
3.1 SI TE PREPARATI ON:

A

Clearing: Clear within limts of earthwork operations as shown. Wrk
i ncl udes renoval of trees, shrubs, fences, foundations, incidental
structures, paving, debris, trash, and other obstructions. Renove
materials from Medi cal Center.

G ubbi ng: Renpbve stunps and roots 75 mm (3 inch) and | arger dianeter.
Undi st urbed sound stunps, roots up to 75 nm (3 inch) dianeter, and
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nonperi shabl e solid objects a mininumof 900 mm (3 feet) bel ow subgrade

or finished enbanknment nay be left.

C. Trees and Shrubs: Trees and shrubs, not shown for renoval, may be
renoved fromareas within 4500 mm (15 feet) of new construction and 2250
nm (7.5 feet) of utility lines when renoval is approved in advance by
COTR. Renpve materials from Medical Center. Trees and shrubs, shown to
be transpl anted, shall be dug with a ball of earth and burl apped in
accordance with latest issue of, "American Standard for Nursery Stock”
of the Anerican Association of Nurserymen, Inc. Transplant trees and
shrubs to a permanent or tenporary position within two hours after
digging. Maintain trees and shrubs held in tenporary | ocations by
wat eri ng as necessary and feeding semannually with [iquid fertilizer
with a mnimum anal ysis of 5 percent nitrogen, 10 percent phosphorus,
and 5 percent potash. Miintain plants noved to permanent positions as
specified for plants in tenporary |locations until concl usion of
contract. Box, and otherw se protect from damage, existing trees and
shrubs which are not shown to be renoved in construction area.

I medi ately repair danage to existing trees and shrubs by trimi ng,

cl eani ng and painti ng danaged areas, including roots, in accordance with
standard industry horticultural practice for the geographic area and

pl ant species. Do not store building materials closer to trees and
shrubs, that are to remain, than farthest extension of their |inbs.

D. Stripping Topsoil: Strip topsoil fromwithin linmts of earthwork
operations as specified. Topsoil shall be a fertile, friable, natura
topsoil of |oanmy character and characteristic of locality. Topsoil shall
be capabl e of growi ng healthy horticultural crops of grasses. Stockpile
topsoil and protect as directed by COTR. Elimnate foreign materials
such as weeds, roots, stones, subsoil, frozen clods, and sinilar foreign
materials larger than 0.014 nB (1/2 cubic foot) in volune, fromsoil as
it is stockpiled. Retain topsoil on station. Renpve foreign nmaterials
larger than 50 mm (2 inches) in any dinension fromtopsoil used in final
gradi ng. Topsoil work, such as stripping, stockpiling, and simlar
topsoil work shall not, under any circunstances, be carried out when
soil is wet so that the conposition of the soil will be destroyed.

E. Concrete Slabs and Paving: Score deeply or saw cut to insure a neat,
straight cut, sections of existing concrete slabs and paving to be
renoved where excavation or trenching occurs. Extend pavenent section to
be renmoved a mninum of 300 mm (12 inches) on each side of w dest part
of trench excavation and insure final score lines are approxi mately
parall el unless otherw se indicated. Renpbve material from Medica
Center.
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F. Lines and Gades: Registered Professional Land Surveyor or Registered

Cvil Engineer, specified in Section 01 00 00, GENERAL REQUI REMENTS,

shall establish lines and grades.

1. Grades shall conformto elevations indicated on plans within the
tol erances herein specified. CGenerally grades shall be established to
provide a snooth surface, free fromirregular surface changes.
Grading shall comply with conpaction requirenments and grade cross
sections, lines, and el evations indicated. Were spot grades are
i ndi cated the grade shall be established based on interpolation of
t he el evations between the spot grades while naintaining appropriate
transition at structures and paving and uninterrupted drai nage fl ow
into inlets.

2. Locations of existing and proposed el evations indicated on pl ans,
except spot elevations, are approximate froma site survey that
measur ed spot el evations and subsequently generated existing contours
and spot el evations. Proposed spot el evations and contour |ines have
been devel oped utilizing the existing conditions survey and devel oped
contour lines and nmay be approximate. Contractor is responsible to
notify COTR of any differences between existing el evati ons shown on
pl ans and those encountered on site by Surveyor/Engi neer described
above. Notify COIR of any differences between existing or constructed
grades, as conpared to those shown on the plans.

3. Subsequent to establishment of |ines and grades, Contractor wll be
responsi ble for any additional cut and/or fill required to ensure
that site is graded to conformto el evations indicated on plans.

4. Finish grading is specified in Section 32 90 00, PLANTI NG

G Disposal: Al materials removed fromthe property shall be disposed of
at a legally approved site, for the specific materials, and all renovals
shall be in accordance with all applicable Federal, State and | ocal

regul ations. No burning of materials is permtted onsite.

3. 2 EXCAVATI ON
A. Shoring, Sheeting and Bracing: Shore, brace, or slope, its angle of

repose or to an angle consi dered acceptable by the COIR, banks of

excavations to protect worknmen, banks, adjacent paving, structures, and

utilities.

1. Design of the tenporary support of excavation systemis the
responsibility of the Contractor.

2. Construction of the support of excavation systemshall not interfere
with the pernmanent structure and nay begin only after a review by the
COTR.
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3. Extend shoring and bracing to a m ni mum of 1500 mm (5 feet) bel ow the

bott om of excavation. Shore excavations that are carried bel ow
el evati ons of adjacent existing foundations.

4, 1If bearing material of any foundation is disturbed by excavating,

i mproper shoring or renmoval of existing or tenporary shoring, placing
of backfill, and simlar operations, the Contractor shall underpin
the existing foundation, per Section 3.3 provide a concrete fill
support in conpliance with specifications Section 31 23 23. 33,
FLOMBLE FILL, under disturbed foundations, as directed by COIR, at
no additional cost to the Governnent. Do not renmpbve shoring unti

per manent work in excavation has been inspected and approved by COTR

B. Excavation Drai nage: Operate punping equi pnent, and/or provide other
materi als, neans and equi pnent as required to keep excavation free of
wat er and subgrade dry, firm and undisturbed until approval of
per manent work has been received from COTR Approval by the COTR is al so
requi red before placenment of the permanent work on all subgrades.

C. Subgrade Protection: Protect subgrades from softening, underm ning,
washout, or damage by rain or water accurul ati on. Reroute surface water
runof f from excavated areas and not allow water to accunulate in
excavations. Do not use excavated trenches as tenporary drai nage
ditches. When subgrade for foundati ons has been di sturbed by water,
remove di sturbed material to firmundisturbed material after water is
brought under control. Replace disturbed subgrade in trenches with
concrete or material approved by the COTR

D. Blasting: Blasting of materials classified as rock shall be pernmtted
only when authorized by COTR Contractor shall neet all federal, state,
and | ocal requirenents.

1. Blasting shall be done with explosives of quantity and power, and
fired in such sequence and | ocations as to not injure personnel
danmage or crack rock agai nst which concrete is to be placed, damage
property, or damage existing work or other portions of new work.
Contractor shall be responsible for damage caused by bl asting
oper ati ons.

E. Proofrolling
1. After rough grade has been established in cut areas and prior to

pl acement of fill in fill areas under buil ding and pavenents,
proofroll exposed subgrade with a fully |oaded dunp truck to check
for pockets of soft material

2. Proofrolling shall consist of at |east two conplete passes with one
pass being in a direction perpendicular to preceding one. Renpbve any
areas that deflect, rut, or punp excessively during proofrolling, or
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that fail to consolidate after successive passes to suitable soils

and replaced with conpacted fill. Mintain subgrade until succeedi ng
operati on has been acconpli shed.

| di ng Eart hwork:

Excavation shall be acconplished as required by draw ngs and

speci fications.

Excavat e foundation excavations to solid undi sturbed subgrade.
Rermove | oose or soft materials to a solid bottom

Fill excess cut under footings or foundations with 25 MPa (3000 psi)
concrete poured separately fromthe footings.

Do not tanp earth for backfilling in footing bottons, except as
speci fied.

Sl ope grades to direct water away from excavations and to prevent
pondi ng.

G Trench EarthworKk:

1

2.

Uility trenches (except sanitary and storm sewer):
a. Excavate to a width as necessary for sheeting and bracing and
proper performance of the work.
b. Grade bottom of trenches with bell holes scooped out to provide a
uni f orm beari ng.
c. Support piping on undisturbed earth unl ess a nmechanical support is
shown.
d. Length of open trench in advance of piping laying shall not be
greater than is authorized by COTR
Sanitary and storm sewer trenches:
a. Trench width below a point 150 nm (6 inches) above top of pipe
shal | be 600 nm (24 i nches) maxi mum for pipe up to and including
300 mm (12 inches) dianeter, and four-thirds dianeter of pipe plus
200 mm (8 inches) for pipe larger than 300 mm (12 inches). Wdth
of trench above that |evel shall be as necessary for sheeting and
braci ng and proper performance of the work.
b. Bed bottom quadrant of pipe on undisturbed soil or granular fill.
1) Undisturbed: Bell holes shall be no | arger than necessary for
jointing. Backfill up to a point 300 nm (12 inches) above top
of pipe shall be clean earth placed and tanped by hand.

2) Granular Fill: Depth of fill shall be a mninmumof 75 nm (3
i nches) plus one sixth of pipe dianmeter bel ow pipe to 300 mm

(12 inches) above top of pipe. Place and tanp fill material by
hand.
c. Place and conpact as specified remai nder of backfill using

accept abl e excavated materials. Do not use unsuitable materials.
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d. Use granular fill for beddi ng where rock or rocky nmaterials are

excavat ed.

H Site Earthwork: Earth excavation includes excavating pavenents and
obstructions visible on surface; underground structures, utilities, and
other itens indicated to be renmoved; together with soil, boul ders, and
other materials not classified as rock or unauthorized excavati on.
Excavation shall be acconplished as required by draw ngs and
specifications. Excavate to indicated el evations and di mensions within a
tol erance of plus or mnus 25 nm (1 inch). Extend excavations a
sufficient distance fromstructures for placing and renoving concrete
formwrk, for installing services and other construction, conplying with
OCSHA requirenments, and for inspections. Renove subgrade material s that
are deternined by COTR as unsuitable, and replace with acceptable
material. If there is a question as to whether material is unsuitable or
not, the contractor shall obtain sanples of the material, under the
direction of the COIR, and the materials shall be exani ned by an
i ndependent testing |aboratory for soil classification to determne
whether it is unsuitable or not. Wen unsuitable naterial is encountered
and renoved, contract price and tine will be adjusted in accordance with
Articles, DI FFERI NG SI TE CONDI TI ONS, CHANGES and CHANGES- SUPPLEMENT of
t he GENERAL CONDI TI ONS as applicable. Adjustrments to be based on vol unme
in cut section only.

1. Site G ading:

a. Provide a snpooth transition between adjacent existing grades and
new gr ades.

b. Cut out soft spots, fill low spots, and trimhigh spots to conply
with required surface tol erances.

c. Slope grades to direct water away from buil dings and to prevent
ponds from form ng where not designed. Finish subgrades to
required elevations within the follow ng tol erances:

1) Lawn or Unpaved Areas: Plus or minus 25 nm (1 inch).
2) Wal ks: Plus or minus 25 mm (1 inch).
3) Pavenents: Plus or mnus 13 mm (1 inch).

d. Grading Inside Building Lines: Finish subgrade to a tol erance of
13 mm (1/2 inch) when tested with a 3000 nm (10 foot)
st rai ght edge

3. 3 UNDERPI NNI NG
A. Design of the underpinning systemis the responsibility of the
Contractor and is subject to review and approval by the COTR
Under pi nni ng of existing building foundations, as indicated on
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structural draw ngs, or where excavation underm nes existing

foundations, shall be acconplished in the follow ng manner:

1. Make general excavation for new construction, where new foundations
are to be bel ow existing foundations, to el evation of new foundations
(or sized stone subbase), maintaining a 45 degree sl oped berm

2. For underpinning pits, underpin existing wall foundations by
excavating 1200 mm (4 feet) wide pits to depth shown on draw ngs
ski pping 3 sections at any one tinme so as to maintain support for
wal | at all tines.

3. Underpin intervening sections one at a tinme; no adjacent sections
shal | be underpinned until concrete in adjacent sections shall have
reached 20 MPa (2500 psi) strength and have been dry packed with non-
shrink grout to obtain positive bearing. Sheet and brace underpi nni ng
pits if soil will not stand on a vertical cut during this operation,
or as required for safety of workmen. Repack any voi ds behind
sheeting to prevent sl oughing which could cause settl enent of
exi sting foundations. Contractor performng this portion of work
shal | have been prequalified by COTR as having previously perforned
successfully this type of work or will denonstrate his capability for
successfully performng this work. It shall be sole responsibility of
the Contractor to guard agai nst objectionable noverent or settlenent
and to preserve integrity of existing structures.

4. The tip elevation of the underpinning pits shall be a nini mum of 900
mm (3 feet) bel ow the adj acent excavation el evation.

5. Subgrades at the tip of the underpinning pit shall be clean, dry, and
free of debris and shall be observed by the COIR prior to concrete
pl acenent .

6. Concrete shall not be permitted to free fall greater than 3000 mm (10
feet) into the pit.

3.4 FILLI NG AND BACKFI LLI NG

A. Ceneral: Do not fill or backfill until all debris, water, unsatisfactory
soil materials, obstructions, and del eterious materials have been
removed from excavation. For fill and backfill, use excavated materials
and borrow neeting the criteria specified herein, as applicable. Borrow
will be supplied at no additional cost to the Governnent. Do not use
unsui tabl e excavated materials. Do not backfill until foundation walls
have been conpl eted above grade and adequately braced, waterproofing or
danpproofing applied, foundation drai nage, and pipes com ng in contact
with backfill have been installed and work inspected and approved by
COTR.
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B. Placing: Place materials in horizontal |ayers not exceeding 200 nm (8

inches) in |oose depth for material conpacted by heavy conpaction
equi pnent, and not nore than 100 mm (4 i nches) in | oose depth for

mat eri al conpacted by hand-operated tanpers and then conpacted. Pl ace
backfill and fill materials evenly on all sides of structures to
required elevations, and uniformy along the full Iength of each
structure. Place no material on surfaces that are nuddy, frozen, or
contain frost.

C. Conpaction: Conpact with approved tanping rollers, sheepsfoot rollers,
pneurmatic tired rollers, steel wheeled rollers, vibrator conpactors, or
ot her approved equi pnent (hand or nechani zed) well suited to soil being
conpacted. Do not operate nechani zed vi bratory conpacti on equi pnent
within 3000 nm (10 feet) of new or existing building walls w thout prior
approval of COTR. Misten or aerate material as necessary to provide
noi sture content that will readily facilitate obtaining specified
conmpaction with equi pment used. Conpact soil to not |less than the
foll ow ng percentages of maxi mumdry density, according to ASTM D698 or
ASTM D1557 as specified bel ow
1. Fills, Enbanknments, and Backfil

a. Under proposed structures, building slabs, steps, and paved areas,
scarify and reconpact top 300 nm (12 inches) of existing subgrade
and each layer of backfill or fill material in accordance with
ASTM D1557 to 95 percent of the maxi mumdry density as estinated
by the Mdified Proctor Conpaction Test.

b. Curbs, curbs and gutters, ASTM D1557 to 95 percent of the maxinmum
dry density as estinmated by the Modified Proctor Conpaction Test.

c. Under Sidewal ks, scarify and reconpact top 150 mm (6 inches) bel ow
subgrade and conpact each | ayer of backfill or fill material in
accordance wi th ASTM D1557 to 95 percent of the maxi mumdry
density as estinmated by the Mdified Proctor Conpaction Test.

d. Landscaped areas, top 400 mm (16 inches), ASTM D1557 to 95 percent
of the maximumdry density as estinated by the Mdified Proctor
Conpaction Test.

e. Landscaped areas, bel ow 400 nm (16 i nches) of finished grade, ASTM
D1557 to 85 percent of the maxi mumdry density as estinmated by the
Modi fi ed Proctor Conpaction Test.

2. Natural G ound (Cut or Existing)

a. Under building slabs, steps and paved areas, top 150 mm (6
i nches), ASTM D1557 to 95 percent of the nmaxi numdry density as
estimated by the Modified Proctor Conpaction Test.
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b. Curbs, curbs and gutters, top 150 mm (6 inches), ASTM D1557 to 95

percent of the maxi mumdry density as estinmated by the Mdified
Proctor Conpaction Test.

c. Under sidewal ks, top 150 nm (6 inches), ASTM D1557 to 95 percent
of the maxi numdry density as estinated by the Modified Proctor
Conpacti on Test.

3.5 GRADI NG

A

Ceneral: Uniformy grade the areas within the limts of this section

i ncludi ng adj acent transition areas. Snooth the finished surface within
specified tol erance. Provide uniformlevels or slopes between points
where el evations are indicated, or between such points and existing
finished grades. Provide a snmooth transition between abrupt changes in
sl ope.

Cut rough or sloping rock to | evel beds for foundations. In pipe spaces
or other unfinished areas, fill |ow spots and |evel off with coarse sand
or fine gravel.

Sl ope backfill outside building away frombuilding walls for a m ni mum
di stance of 1800 nm (6 feet).

Finish grade earth floors in pipe basenments as shown to a level, uniform
sl ope and | eave cl ean.

Fi ni shed grade shall be at |east 150 nm (6 inches) bel ow bottomIline of
wi ndow or other building wall openings unless greater depth is shown.

Pl ace crushed stone or gravel fill under concrete slabs on grade,

tanmped, and | evel ed. Thickness of fill shall be 150 nm (6 inches) unless
ot herwi se shown.

Fi ni sh subgrade in a condition acceptable to COIR at | east one day in
advance of paving operations. Miintain finished subgrade in a snoboth and
conpacted condition until succeedi ng operation has been acconpli shed
Scarify, conpact, and grade subgrade prior to further construction when
approved conpacted subgrade is disturbed by Contractor's subsequent
operations or adverse weather.

Grading for Paved Areas: Provide final grades for both subgrade and base
course to plus or minus 6 nm (0.25 inches) of indicated grades.

3.6 DI SPOSAL OF UNSU TABLE AND EXCESS EXCAVATED NMATERI AL:

A

Di sposal : Renove surplus satisfactory soil and waste material, including
unsati sfactory soil, trash, and debris, and legally dispose of it off
Medi cal Center Cenetery property.
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B. Disposal: Transport surplus satisfactory soil to designated storage

areas on Medical Center property. Stockpile or spread soil as directed
by COTR
1. Renove waste material, including unsatisfactory soil, trash, and
debris, and legally dispose of it off Medical Center property.

C. Place excess excavated materials suitable for fill and/or backfill on
site where directed.

D. Renmove fromsite and di spose of any excess excavated materials after al
fill and backfill operations have been conpl et ed

E. Segregate all excavated contani nated soil designated by the COTR from
all other excavated soils, and stockpile on site on two 0.15 nm (6 ml)
pol yet hyl ene sheets with a pol yet hyl ene cover. A designated area shal
be selected for this purpose. Dispose of excavated contani nated nateria
in accordance with State and Local requirenents.

3.7 CLEAN UP:
Upon conpl etion of earthwork operations, clean areas within contract
limts, renmove tools, and equi pnent. Provide site clear, clean, free of
debris, and suitable for subsequent construction operations. Renove all
debris, rubbish, and excess nmaterial from Medical Center property.
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SECTI ON 32 05 23
CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

mooOw

This section shall cover site work concrete constructed upon the
prepared subgrade and in conformance with the |ines, grades, thickness,
and cross sections shown on the Drawi ngs. Construction shall include the
fol | owi ng:

Cur b.

Pedestrian Pavenent: grade sl abs.
Vehi cul ar Pavenent: Service courts.
Equi prent Pads: Oxygen storage.

1. 3 DESI GN REQUI REMENTS

Design all elenents with the | atest published version of applicable
codes.

1.4 WEATHER LI M TATI ONS

A

Hot Weather: Follow the reconmendati ons of ACI 305 or as specified to
prevent problens in the manufacturing, placing, and curing of concrete
that can adversely affect the properties and serviceability of the

har dened concrete. Methods proposed for cooling materials and
arrangenents for protecting concrete shall be nade in advance of
concrete placenent and approved by Resi dent Engi neer.

Col d Weat her: Follow the recomendati ons of ACI 306 or as specified to
prevent freezing of concrete and to pernit concrete to gain strength
properly. Use only the specified non-corrosive, non-chloride

accel erator. Do not use cal ciumchloride, thiocyantes or admi xtures
contai ning nore than 0.05 percent chloride ions. Methods proposed for
heating materials and arrangenents for protecting concrete shall be nade
i n advance of concrete placenent and approved by Resident Engi neer

1.5 SELECT SUBBASE NATERI AL JOB-M X

The Contractor shall retain a testing | aboratory to design a sel ect
subbase material mixture and submit a job-nix fornmula to the Resident
Engi neer, in witing, for approval. The formula shall include the source
of materials, gradation, plasticity index, liquid limt, and |aboratory
compaction curves indicating maxi mum density at optinmum noi sture. Cost
of the testing |laboratory to be included in the Contractor’s cost of

proj ect .
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1.6 SUBM TTALS

Contractor shall
A. Manufacturers'

subnmit the follow ng.
Certificates and Data certifying that the foll ow ng

mat erials conformto the requirenents specified.

1. Expansion joint filler
2. Hot poured sealing conmpound
3. Reinforcenent
4, Curing materials
B. Jointing Plan for all concrete areas.
C. Concrete M x Design.
D. Concrete Test Reports
E. Construction Staking Notes from Surveyor.
F. Data and Test Reports: Sel ect subbase naterial.
1. Job-mix fornula.
2. Source, gradation, liquid limt, plasticity index, percentage of
wear, and other tests as specified and in referenced publications.
PART 2 - PRODUCTS
2.1 GENERAL
A. Concrete Type: Concrete shall be as per Table 1 — Concrete Type, air
ent r ai ned.
TABLE | — CONCRETE TYPE
Concrete Strength Non- Ai r - Air-Entrai ned
Ent r ai ned
M n. 28 Day M n. Cenent Max. Water M n. Cenent Max. Water
Comp. Str. Ibs/c. yd Cerrent Ibs/c. yd Cenent
Psi (MPa) (kg/ ) (kg/ ) Rati o
Type A | 5000 (35)%3 630 (375) 0. 45 650 (385) 0. 40
Type B | 4000 (30)%3 550 (325) 0.55 570 (340) 0. 50
Type C | 3000 (25)%3 470 (280) 0. 65 490 (290) 0.55
Type D | 3000 (25)%2 500 (300) * 520 (310) *
1. If trial nixes are used, the proposed ni x design shall achieve a

conpressive strength 1200 psi

strengt h.
proposed m x design shall

(9.7 MPa) in excess of the conpressed strength.

(8.3 MPa)
For concrete strengths above 5000 psi

(35 Ma)

in excess of the conpressed

, the

achi eve a conpressive strength 1400 psi

2. For concrete exposed to high sulfate content soils maxi nrum water
ratio is 0.44.

cenent
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3. Deternined by Laboratory in accordance with ACI

concrete or ACI 211.2 for
B. Maxi mum Sl unp: Maxi mum sl unp,
as established by ASTM C94,

shown in Table |1

TABLE |1

i ghtwei ght structura
as determ ned by ASTM C143 with tol erances

Ju

211.1 for
concrete.

for concrete to be vibrated shal

— MAXI MUM SLUMP — | NCHES (MV)

595-17-104
ne 22, 2016

nor nmal

be as

TYPE

MAXI MUM SLUMP*

Curb & Gutter

3 inches (75 mm

Pedestri an Pavenent

3 inches (75 mm

Vehi cul ar

Pavenent

2 inches (50 nm (Machine

Fi ni shed)

4 inches (100 mm) (Hand Fi ni shed)

Equi prent Pad

3to 4 inches (75 to 100 mm

* For concrete to be vibrated: Slunp as determ ned by ASTM Cl143.

Tol erances as established by ASTM C94.

2.2 RElI NFORCEMENT

A. The type

anount ,

and | ocations of stee

on the drawi ngs and in the specifications.

2.3 SELECT SUBBASE (VWHERE REQUI RED)

A. Subbase nateri al
sand,

wi t hout soi l
AASHTO ML47,
GRADE REQUI REMENTS FOR SO LS USED AS SUBBASE MATERI ALS
BASE COURSES AND SURFACES COURSES

sand- gravel ,
bi nder,

shal |

as foll ows.

crushed stone,

crushed or

consi st of select granular material

rei nf orcenent shal

co

be as shown

nposed of

granul ated slag, with or
or conbinations of these materials conformng to

AASHTO ML47 Per cent age Passi ng by Mass
Si eve Si ze G ades
(nrm (in) A B C D E F
50 2 100 100
25 1 75-95 100 100 100 100
9.5 3/8 30- 65 40- 75 50- 85 60- 100
4. 47 No. 4 25-55 30-60 35-65 50- 85 55- 100 70- 100
2.00 No. 10 15-40 20- 45 25-50 40-70 40- 100 55-100
0. 425 No. 40 8- 20 15- 30 15- 30 25-45 20-50 30-70
0.075 No. 200 2-8 5-20 5-15 5-20 6- 20 8- 25
B. Materials neeting other gradations than that noted will be acceptable

whenever the gradations are within a tolerance of three to five percent,
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plus or mnus, of the single gradation established by the job-nmnx
formul a, or as reconmmended by the geotechnical engi neer and approved by
t he Resident Engi neer.

C. Subbase naterial shall produce a conpacted, dense-graded course, neeting

t he density requirenent specified herein.
2.4 FORMB

A. Use nmetal or wood forms that are straight and suitable in cross-section,
depth, and strength to resist springing during depositing and
consolidating the concrete, for the work invol ved.

B. Do not use forns if they vary froma straight line nore than 1/8 inch (3
mm in any ten foot (3000 mm) |long section, in either a horizontal or
vertical direction.

C. Wod forns should be at least 2 inches (50 nm thick (nonminal). Wod
forms shall also be free fromwarp, twist, |oose knots, splits, or other
defects. Use approved flexible or curved forms for formng radii.

2.5 CONCRETE CURI NG MATERI ALS

A. Concrete curing materials shall conformto one of the foll ow ng:

1. Burlap having a wei ght of seven ounces (233 grans) or nore per yard
(square neter) when dry.
2. I npervious Sheeting conformng to ASTM C171.

3. Liquid Menbrane Curing Conpound conform ng to ASTM C309, Type 1 and
shall be free of paraffin or petroleum
2.6 EXPANSI ON JO NT FI LLERS
Mat erial shall conformto ASTM D1751- 04.
PART 3 - EXECUTI ON
3.1 SUBGRADE PENETRATI ON
B. Maintain the subgrade in a snooth, conpacted condition, in confornance
with the required section and established grade until the succeeding
operati on has been acconpli shed.

3.2 SELECT SUBBASE (WHERE REQUI RED)

A. Mxing: Proportion the select subbase by weight or by volunme in
guantities so that the final approved job-m xed fornula gradation,
liquid limt, and plasticity index requirements will be net after
subbase course has been placed and conpacted. Add water in approved
quantities, nmeasured by wei ght or volunme, in such a manner to produce a
uni f orm bl end.

B. Pl acing:

1. Place the mixed material on the prepared subgrade in a uniformlayer
to the required contour and grades, and to a | oose depth not to
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exceed 8 inches (200 M), and that when conpacted, will produce a

| ayer of the designated thickness.

When t he desi gnated conpacted thi ckness exceeds 6 inches (150 nm,
place the material in layers of equal thickness. Renpve

unsati sfactory areas and replace with satisfactory mixture, or mx
the material in the area

In no case will the addition of thin layers of material be added to
the top layer in order to neet grade.

If the elevation of the top layer is 1/2 inch (13 my or nore bel ow
the grade, excavate the top layer and replace with new material to a
depth of at least 3 inches (75 mm in conpacted thickness.

C. Conpaction:

1

Per f orm conpacti on with approved hand or nechani cal equiprment well
suited to the material being conpacted

Moi sten or aerate the material as necessary to provide the noisture
content that will readily facilitate obtaining the specified
conpaction with the equi pnent used.

Conpact each layer to at |east 95 percent or 100 percent of maxinmm
density.

D. Snoot hness Test and Thi ckness Control: Test the conpl eted subbase for

grade and cross section with a strai ght edge.

1

The surface of each layer shall not show any deviations in excess of
3/8 inch (10 mMm).

The conpl eted thickness shall be within 1/2 inch (13 mm of the

t hi ckness as shown on the Draw ngs.

E. Protection:

1

Mai ntain the finished subbase in a snmooth and conpacted condition
until the concrete has been pl aced.

When Contractor's subsequent operations or adverse weather disturbs

t he approved conpacted subbase, excavate, and reconstruct it with new
mat eri al neeting the requirenents herein specified, at no additiona
cost to the CGovernment.

3.3 SETTI NG FORMS
A. Base Support:

1

Conpact the base material under the forms true to grade so that, when
set, they will be uniformy supported for their entire length at the
grade as shown.

Correct inperfections or variations in the base material grade by
cutting or filling and conpacti ng.

B. Form Setti ng:
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1. Set forms sufficiently in advance of the placing of the concrete to
permt the performance and approval of all operations required with
and adjacent to the formlines.

2. Set forns to true line and grade and use stakes, clanps, spreaders,
and braces to hold themrigidly in place so that the fornms and joints
are free fromplay or novenent in any direction.

3. Forms shall conformto |ine and grade with an al |l owabl e tol erance of
1/8 inch (3 mm when checked with a strai ghtedge and shall not
deviate fromtrue line by nore than 1/4 inch (6 nm at any point.

4. Do not renove forms until renmoval will not result in damaged concrete
or at such tine to facilitate finishing.

5. Cean and oil fornms each time they are used.

6. Make necessary corrections to forms i nmedi ately before placing
concrete.

7. When any form has been di sturbed or any subgrade or subbase has
beconme unstable, reset and recheck the form before placing concrete.

St aki ng notes shall be subnitted for approval to the Resident Engi neer
prior to placenent of concrete. If discrepancies exist between the field
conditions and the Draw ngs, Contractor shall notify Resident Engi neer

i medi ately. No pl acenment of concrete shall occur if a discrepancy
greater than 1 inch (25 nm is discovered

3.4 EQUI PVENT

A

The Resident Engineer shall approve equi pnment and tools necessary for
handling materials and perforning all parts of the work prior to
conmencenent of worKk.

Mai nt ai n equi pnment and tools in satisfactory working condition at al
tines.

3.5 PLACI NG RElI NFORCEMENT

A

Rei nforcenment shall be free fromdirt, oil, rust, scale or other
substances that prevent the bonding of the concrete to the
reinforcenment. Al reinforcenent shall be supported for proper placenent
within the concrete section.

Before the concrete is placed, the Resident Engi neer shall approve the
rei nforcenent placenment, which shall be accurately and securely fastened
in place with suitable supports and ties. The type, anount, and position
of the reinforcenent shall be as shown on the Draw ngs

3.6 PLACI NG CONCRETE - GENERAL

A

bt ai n approval of the Resident Engi neer before placing concrete.
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Rermove debris and other foreign naterial from between the forns before
pl aci ng concrete.

Bef ore the concrete is placed, unifornly noisten the subgrade, base, or
subbase appropriately, avoiding puddl es of water.

Convey concrete fromm xer to final place of deposit by a method which
will prevent segregation or |loss of ingredients. Deposit concrete so
that it requires as little handling as possible

Wi | e being placed, spade or vibrate and conpact the concrete with
suitable tools to prevent the formation of voids or honeyconmb pockets.
Vibrate concrete well against forns and al ong joints. Over-vibration or
mani pul ati on causi ng segregation will not be permitted. Place concrete
conti nuously between joints w thout bul kheads.

Install a construction joint whenever the placing of concrete is
suspended for nore than 30 m nutes and at the end of each day's work.
Wor knen or construction equi pnent coated with foreign naterial shall not
be pernmitted to wal k or operate in the concrete during placenent and
fini shing operations.

Cracked or Chipped Concrete Surfaces and Bird Baths. Cracked or chipped
concrete and bird baths will not be allowed. Concrete with cracks or
chips and bird baths will be renoved and replaced to the nearest joints,
and as approved by the Resident Engineer, by the Contractor with no
additional cost to the Government.

3.7 PLACI NG CONCRETE FOR CURB AND GUTTER, PEDESTRI AN PAVEMENT, AND EQUI PMENT

PADS

A

Pl ace concrete in the forns in one | ayer of such thickness that, when
conpacted and finished, it will conformto the cross section as shown.
Deposit concrete as near to joints as possible w thout disturbing them
but do not dump onto a joint assenbly.

After the concrete has been placed in the fornms, use a strike-off guided
by the side fornms to bring the surface to the proper section to be
compact ed.

Consol i date the concrete thoroughly by tanping and spading, or with
approved nechani cal finishing equi pnent.

Finish the surface to grade with a wood or netal float.

Al'l Concrete pads and pavenents shall be constructed with sufficient
slope to drain properly.

3.8 PLACI NG CONCRETE FOR VEHI CULAR PAVEMENT

A

B

Deposit concrete into the forns as close as possible to its final
position.
Pl ace concrete rapidly and continuously between construction joints.
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Strike off concrete and thoroughly consolidate by a finishing nmachine,
vi brating screed, or by hand-fini shing.

Fi ni sh the surface to the el evation and crown as shown.

Deposit concrete as near the joints as possible wthout disturbing them
but do not dunmp onto a joint assenbly. Do not place adjacent |anes

wi t hout approval by the Resident Engi neer.

3.9 CONCRETE FI NI SHI NG - GENERAL

A. The sequence of operations, unless otherw se indicated, shall be as

3.

10

foll ows:
1. Consolidating, floating, straight-edging, troweling, texturing, and
edgi ng of joints.
2. Maintain finishing equiprment and tools in a clean and approved
condi tion.

CONCRETE FI NI SH NG CURB AND GUTTER

Round t he edges of the gutter and top of the curb with an edging tool to
a radius of 1/4 inch (6 nm or as otherw se detail ed.

Fl oat the surfaces and finish with a snoboth wood or netal float unti
true to grade and section and uniformin textures.

Finish the surfaces, while still wet, with a bristle type brush with

| ongi t udi nal strokes.

I medi ately after renoving the front curb form rub the face of the curb
with a wood or concrete rubbing block and water until bleni shes, form
mar ks, and tool marks have been renobved. Brush the surface, while still
wet, in the same manner as the gutter and curb top

Except at grade changes or curves, finished surfaces shall not vary nore
than 1/8 inch (3 mm for gutter and 1/4 (6 mm for top and face of curb
when tested with a 10 foot (3000 nm straightedge

Renpve and reconstruct irregularities exceeding the above for the ful

| engt h between regul arly schedul ed joints.

Correct any depressions which will not drain. See Article 3.6, Paragraph
H, above.

Vi si bl e surfaces and edges of finished curb, gutter, and/or conbination
curb and gutter shall be free of blem shes, form marks, and tool narks
and shall be uniformin color, shape, and appearance.

3.11 CONCRETE FI NI SHI NG PEDESTRI AN PAVEMENT
A. Wal ks, G ade Sl abs:

1. Finish the surfaces to grade and cross section with a netal float,
trowel ed snooth and finished with a broom nbi stened with clear water
2. Brooning shall be transverse to the line of traffic.
Finish all slab edges, including those at forned joints, carefully
wi th an edger having a radius as shown on the Draw ngs.
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4. Unl ess otherwi se indicated, edge the transverse joints before
broonmi ng. The broom ng shall elimnate the flat surface left by the
surface face of the edger. Execute the broom ng so that the
corrugation, thus produced, will be uniformin appearance and not
nore than 1/ 16 inch (2 my in depth.

5. The conpl eted surface shall be uniformin color and free of surface
bl em shes, form marks, and tool marks. The finished surface of the
pavenent shall not vary nore than 3/16 inch (5 mm when tested with a
10 foot (3000 mm straightedge.

6. The thickness of the pavenent shall not vary nore than 1/4 inch (6
m) .

7. Renpve and reconstruct irregularities exceeding the above for the
full length between regularly scheduled joints at no additional cost
to the Governnent.

CONCRETE FI NI SH NG FOR VEHI CULAR PAVENMENT

Acconplish I ongitudinal floating with a Iongitudinal float not |ess than

10 feet (3000 mv) long and 6 inches (150 nm) wi de, properly stiffened to

prevent flexing and warping. Operate the float fromfoot bridges in a

sawi ng notion parallel to the direction in which the pavenent is being

laid fromone side of the pavenent to the other, and advanci ng not nore
than half the Iength of the float.

After the longitudinal floating is conpleted, but while the concrete is

still plastic, elimnate mnor irregularities in the pavenent surfaces

by nmeans of netal floats, 5 feet (1500 nm) in length, and strai ghtedges,

10 feet (3000 nm in length. Make the final finish with the

strai ght edges, which shall be used to float the entire pavenent surface

Test the surface for trueness with a 10 foot (3000 nmm) strai ghtedge held

in successive positions parallel and at right angles to the direction in

whi ch the pavenent is being laid and the entire area covered as
necessary to detect variations. Advance the strai ghtedge along the
pavenent in successive stages of not nore than one half the length of
the straightedge. Correct all irregularities and refinish the surface.

The finished surface of the pavenent shall not vary nore than 1/4 inch

(6 mMm in both longitudinal and transverse directions when tested with a

10 foot (3000 mm straightedge.

The thickness of the pavenent shall not vary nore than 1/4 inch (6 nm.

When nost of the water glaze or sheen has di sappeared and before the

concrete becones nonplastic, give the surface of the pavenent a brooned

finish with an approved fiber broomnot |ess than 18 i nches (450 nm)

wi de. Pull the broomgently over the surface of the pavenent from edge

to edge. Brooning shall be transverse to the line of traffic and so
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executed that the corrugations thus produced will be uniformin
character and width, and not nore than 1/8 inch (3 nm in depth.
Carefully finish the edge of the pavenent along forns and at the joints
with an edging tool. The broomi ng shall elimnate the flat surface |eft
by the surface face of the edger.

The finish surfaces of new and existing abutting pavenments shall be
flush and in alignment at their juncture.

3. 13 CONCRETE FI NI SHI NG EQUI PMENT PADS

A

After the surface has been struck off and screeded to the proper

el evation, provide a snooth dense float finish, free from depressions or
irregularities.

Carefully finish all slab edges with an edger having a radius as shown
in the Draw ngs.

After renmoving the forns, rub the faces of the pad with a wood or
concrete rubbing block and water until blem shes, form nmarks, and t ool
mar ks have been renoved. The finish surface of the pad shall not vary
nore than 1/8 inch (3 M) when tested with a 10 foot (3000 nm
strai ght edge

Correct irregularities exceeding the above. See Article 3.6, Paragraph
H, above.

3.14 JO NTS - GENERAL

A

Pl ace joints, where shown on the Shop Drawi ngs and Draw ngs, conform ng
to the details as shown, and perpendicular to the finished grade of the
concrete surface.

Joints shall be straight and continuous fromedge to edge of the
pavenent .

3. 15 CONTRACTI ON JOA NTS

A

E

Cut joints to depth as shown with a grooving tool or jointer of a radius
as shown or by sawing with a bl ade producing the required w dth and
dept h.

Construct joints in curbs and gutters by inserting 1/8 inch (3 my steel
plates conforming to the cross sections of the curb and gutter.

Pl ates shall remain in place until concrete has set sufficiently to hold
its shape and shall then be renoved.

Finish edges of all joints with an edgi ng tool having the radius as
shown.

Score pedestrian pavenent with a standard grooving tool or jointer.

3. 16 EXPANSI ON JA NTS

A

Use a preforned expansion joint filler material of the thickness as
shown to form expansi on joints.
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Material shall extend the full depth of concrete, cut and shaped to the

cross section as shown, except that top edges of joint filler shall be

bel ow t he finished concrete surface where shown to allow for sealing

Anchor with approved devices to prevent displacing during placing and

fini shing operations.

Round t he edges of joints with an edging tool

For m expansi on joints as foll ows:

1. Wthout dowels, about structures and features that project through,
into, or against any site work concrete construction.

2. Using joint filler of the type, thickness, and wi dth as shown.
Installed in such a manner as to forma conplete, uniform separation
bet ween the structure and the site work concrete item

3. 17 CONSTRUCTI ON JO NTS

A

Locate longitudinal and transverse construction joints between slabs of
vehi cul ar pavenent as shown on the Shop Drawi ng jointing plan and

Dr awi ngs.

Pl ace transverse construction joints of the type shown, where indicated
and whenever the placing of concrete is suspended for nore than 30

nm nut es.

Use a butt-type joint with dowels in curb and gutter.

Use keyed joints with tiebars if the joint occurs in the mddle third of
the normal curb and joint interval.

3. 18 FORM REMOVAL

A

Forms shall remain in place at |east 12 hours after the concrete has
been placed. Renove fornms without injuring the concrete.

Do not use bars or heavy tools against the concrete in renmoving the
forms. Pronptly repair any concrete found defective after formrenoval

3.20 CURI NG CF CONCRETE

A

Cure concrete by one of the foll owi ng methods appropriate to the weat her
conditions and | ocal construction practices, against |oss of noisture,
and rapid tenperature changes for at |east seven days fromthe beginning
of the curing operation. Protect unhardened concrete fromrain and
flowing water. All equi pmrent needed for adequate curing and protection
of the concrete shall be on hand and ready to install before actua
concrete placenent begins. Provide protection as necessary to prevent
cracki ng of the pavenent due to tenperature changes during the curing
period. If any sel ected nethod of curing does not afford the proper
curing and protection against concrete cracking, renove and repl ace the
danaged pavenent and enpl oy another method of curing as directed by the
Resi dent Engi neer.
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B. Burlap Mat: Provide a mininumof two |ayers kept saturated with water

for the curing period. Mats shall overlap each other at |east 150 mm (6

i nches).

C. I npervious Sheeting: Use waterproof paper, polyethyl ene-coated burl ap,

or polyethyl ene sheeting. Polyethylene shall be at least 4 nmils (0.1 nm

in thickness. Wet the entire exposed concrete surface with a fine spray

of water and then cover with the sheeting material. Sheets shall overlap
each other at least 12 inches (300 mm. Securely anchor sheeting.
D. Liquid Menbrane Curing:

1. Apply pignented nmenbrane-form ng curing conpound in two coats at
right angles to each other at a rate of 200 square feet per gallon (5
n2/L) for both coats.

2. Do not allow the concrete to dry before the application of the
menbr ane.

3. Cure joints designated to be seal ed by inserting noi stened paper or
fiber rope or covering with waterproof paper prior to application of
the curing conpound, in a manner to prevent the curing conpound
entering the joint.

4. Imedi ately re-spray any area covered with curing conpound and
damaged during the curing period

3.21 CLEANI NG
A. After conpletion of the curing period:

1. Renove the curing material (other than |liquid nenbrane).

2. Sweep the concrete clean.

3. After renpval of all foreign matter fromthe joints, seal joints as
speci fi ed.

4. Clean the entire concrete of all debris and constructi on equi pnrent as
soon as curing and sealing of joints has been conpl et ed.

3. 22 PROTECTI ON

The contractor shall protect the concrete against all damage prior to

final acceptance by the Governnent. Renpve concrete containi ng excessive

cracking, fractures, spalling, or other defects and reconstruct the
entire section between regularly schedul ed joints, when directed by the

Resi dent Engi neer, and at no additional cost to the Governnent. Exclude

traffic from vehicular pavenent until the concrete is at |east seven

days old, or for a longer period of time if so directed by the Resident

Engi neer.

3.23 FI NAL CLEAN-UP
Rermove al | debris, rubbish and excess material fromthe Station.
---END- - -
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